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Section 1 
Introduction 
COM Federal Progrums Corporation (CDt\1) received Work .'\ssignmenl 171-RIC0-
02XF under the f~espnnsc Aclion Contract (RAC) II to perfo rm a Remedial 
ln vcs ti g<~ Lion/ Fcu sibilily Study (RI/ FS) for the United Sta les Environmental Protection 
.1\gcncy, Region II (EPA) at the Maunabo GroundwatE:'r Contamination sile (the 
Maunnbo site) loca tt'd in 1v1,1unt1bo, Puerto l~ ico. ' ll1e purpose of this work assib'lU1lcn t 
is to evaluc1lc the nature t1nd ex tent of groundwater contamination, <md determine Lhc 
approprintc remedic:d alternatives for the identified contamination. 

For prescnt<1tion purposes, vvork plan fi gu res and tables are presented <~t the end of 
V n I u nw I. 

1.1 Overview of the Problen1 
The overview of the M<1unabo site is summarized from the Hazard Ranking Sys tem 
(HRS) package prepart>d by EPA Region 2 Site Assessment Team 2 (SAT 2) (EPA 
2006a ). Figure 1-1 is the Site Loca tion Map and Figure• 1-2 is the Site Map. Additional 
site history and background information are included in Section 2. Maunabo's public 
wa ter sys tem, known as JV1aunabo Urbano, consis ts of four groundwater wells: 
Mcnmabo #1, M<mnabo #2 (I3ordaleza), N[aunnbo #3 (Calzada), and Maunabo #4 (Sa n 

-----...... 
edm}.The Puerf<.)Rico Department CYf-H e-<~lthiPRD8H)-ordcYed the Ftl·erte-RicEcl-----

CDI\II 

.1\ queduct and Sewer Authority (PRASA) to close ivfaunabo #1 in March 2002 because 
d chlorinated solvent was detected above the fed eral Safe Drinking Water Muximum 
Contam.inant l evel (I\i[CL). PRASA opted to treat the groumhvater v,·ith carbon 
filtra tion tanks at the wellhead rather than close the well in order to meet water supply 
needs. Since then, the detections of solvents in raw groundwa ter samples from 
tvJaun abo #1 have exceeded the MCL on numerous occasions. Samples taken after 
trea tment, including lap \Nater samples collected along the dish·ibution system 
down-line from Maunabo #1 , indicate that the treatment has n ot been effective. 

In December 2005, SAT 2 conducted Prclimil1c1ry Assessm ent/Site Inspections 
(PA/Sl) at five industrial sites <~ round the Maunabo area that could be potential 
sources of groundwater contamination. SAT 2 used direct-push technology and 
laboratory confirmatory analyses of soil and groundwater samples. Contamination 
was not documented at any of these potential sources. Based on these results, there is 
insufficient information to conclusively determine the souTce of contamina tion of the 
local public supply wells. 

1.2 Approach to the Development of the Work Plan 
COM reviewed all available information on the Mcmnabo site prior to formulati n g the 
scope of work presented in this work plan. Section 8 provides a Jis t of all docwnents 
reviewed and referenced during d evelopment of the work plan. The Rl/FS for the sile 
will include a Rl, risk assessments (RAs), and an FS. 

The Rl will focus on collecting adequate data from appropriate media to characteri ze 
the nature and extent of g roundwatt•r contamination. The sampling approach is 
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Introduction 

d iscussed in SLYti on 5. A Qu <~ lity Assur<1nce Project !'l<lll (ClAPP) dl't<liling snmpl l:' c.1 nd 
tt naly ticnl rcq u iru n cnts fo r the field inves tiga tion <:md a h eCJlth c1nd safety plan (HSP) 
will be su bmitted separa tely. The RJ report \·vill prov ide a compll:'te eva luation of 
sampling resul ts. 

The !~As fo r the Maunabo site· w ill cv<1l uatc the risk from exposu re to contamina ted 
ground wa ter. The human health RA (HI-IRA) will be cond uc ted c.lCcording to EPA's 
Risk lbscssnu:n t Gu idance fur SHpcJ:fund (EPA -1989a <1nd EPA 1998i'l) or accurding to the 
mos t recent EPA guidance and requirem en ts. The screening level ecological risk 
nssessment (SLERA) w ill be conduc ted according to EPA's Ecological Risk Assess111cnt 
Crtidance.fiJ/· Supcrji.tntl, Proassjiw LJcsigmng and Conduc'ling J-:rol£l~(( ·al Risk AsscssniCII ls 
(ERAGS) (EPA 1997c) or accord ing to the m ost current EF'A g uidunce and 
requirements. The risk assessm t•n ts wi ll iJ1cludt• a l is t o f contamint1nls of poten tial 
concern (COPCs); tox icology of COPCs; trans po rt, degrad a tion, .:md fa te a nalys is of 
COPCs; comparison of COPCs to applicable o r relevant ,1nd appropria te n~LJuircnu:-nts 
(ARARs); and d e termina tio n of potential risk . 

An FS w ill be con1ple ted in accord ance with EPA guidance under the Comprehen si ve 
En viromnental Res ponse, Cmn pensation, and Liabili ty Act (CERCLA) lntl!rint G11idance 
for Conducting l~emedin l Juue:.l igations and Fensibility !Jtutfie:> Under CERCI.!\ (EPA 1988), 

-------..,.o-r-...1e mos l recent EPA- PS-guidan re-docum en t - The-FS wtH develor-aFH.i sHeeHt------

rem edi al alternatives and p rovide d etailed <mal ysis of selected alternati ves, incl udin g 

COM 

the "No Action" alterna tive. The remedial a lternatives will be evalu ated against the 
n ine crite ria r equired by EPA guidance documents: (1) over all protection of human 
hea lth and th e en vi ronmen t; (2) com pliance w ith ARARs; (3) long term effectiveness 
and p ermanence; (4) reduc tion of toxici ty, mobility, or volume throu gh b·ea tment; (5) 
short-term effectiveness; (6) im p lemen tabili ty; (7) cost; (8) s tate acceptance; and (9) 
community acceptance. 

1.3 Work Plan Content 
This work plan conta ins n ine sec tions, as described below. 

Section 1 

Sec tion 2 

Section 3 

JntToduction- The introductory S('C!ion lays out the form at of the ' "'ork 
plan . 

Si te Background and Setting- This section describes lhe s ite 
back ground, inc] uding the current unders tanding of the Ioca tion , 
history, and exis ting cond i tions at th e si te. 

In iti al Evaluation- This section presents the ini tial evalucrtion o f 
exis ting data; it includes a descrip tion of previous sam pling results, site 
geology and hyd rogeology, th <:.• current conceptual site m odel (CSM), 
and a prelim inary iden ti ficntilm of ARARs. 
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Sectio n 4 

Sec tion 5 

Section 6 

Section 7 

S~:.~d i on 8 

Section 9 

CDIVI 
Final Work Plan 

Section 1 
Introduction 

Work Plan I\C1Lion.11c- This SL'l'lio n includ es the Dat.1 Q ulllity Objc.'cti vcs 
(DQOs) for the Rl sampling a c liv iti t~s anJ Lhe approach for pr~paring 
the work plan to sa tisfy th e DQOs. 

Tas k Phms - This section presents a discussion of each lask of the RI / FS 
in <~cconlancP with the M<'IUnabo site RAC 11 S tatement of Work (SOW) 
nnd discuss ions with EPA. 

Schedule- The project sch edule is prescnteu in this section . 

Project Management Approach- Projt'ct manage m e nt considerations 
thctt d dinc n:- la tionships <~nd n'sponsihilities for sclcct<:'d tasl< ,111d 
proj t>l' t manaeem ent teams a rc d escribed. 

Rt>ferences- ·n,e references u s1'd to d evelop material presented in this 
work planar~ lis ted in this section. 

Glossary of Abbreviatim1s- The acronyms and abbrcvin tio ns used in 
the work plan are d efined in this sec tion . 
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Section 2 
Site Bacl<ground 

2.1 Site Location and Description 
The Mc1unabo G ro undwater Contamination site is located in the municipa lity of 
tvl;mn,lbo, in the southeas tern wasta! urea ofPuerlo Rico (18' 00' 20.n" north la titudr 
and f>5' 54' 19.5" Wl!St lon g itude). The Maunabo G roundwc1ler Con tcun in<llinn s ite 
consists o f a gmundw,Jtcr plume with no identified som-ct:•(s) of Cl.l!l tami.nation. The 
s ize of the pluml' of contamination h as not been determined . Figure J-"1 shows the site 
location . 

The M<lu nabo Urbano public watL'r system consists of four ground wa ter '"'el ls : 
l'\l ,nm<1bo #J, J\1aunabo #'2 (l3ordalc:t.a), Maunc~bo #3 (Cc1l7.ada), nnd MaunC!bo #4 (Sc1n 
Pedro). Ground'"'ater co ntamina tion has been detected in two of the supply wells, 
Mc1unaho # 1 and Maunc1bo #-J. AU four public supply wel ls c1re fi nished to depths 
r.1ng i.ng frnm 80 to 125 fee l below ground surface (bgs) in the Maunabo all uvial valley 
aqu ifer. This aquiJcr generally consis ts of poorly sorted sand, silt, clay, and gravel 
alluvium, including len ticular deposits of sand, gravel, and cobbles. The regional 
direction uf y,roundwater flu w in the f\1aunabo basin is southeast toward th e 
Car ibbean Sea. 

Th e Maunabo basin covers about ·tR square miles, of which 3.5 squ(lre miles comprise 
an a lluvial valley. This area is surrounded by hills rcm ging from JSO to 1,700 feet abo ve 
mean sea level (amsl), except to the east where it is bounded by the Caribbean sea. The 
area is drained by Rio Maun (lbo, which has headwa ters at Cerro LaTorresilla. 
Tributaries of Rio Maunc1bo head in the foothills to U1e north and south of this alluvial 
valley. 

Tl1e Maunabo Urbano public water supply system serves a to tal population of 13,988 
people a pportioned equally among the four w ells (i.e., 3,497 per well). Therefore, the 
contamina ted wells in this system, tv!aunabo #1 and #4, serve almost7,000 people. 
Wellhead Pro tection Areas are delineated for the public supply '"'eUs, so the plume lies 
within a d esignated Wellhead Protection Area . 

The limits of the Pandura Sierra Mountain Range run thro ugh the north and northeast 
region of Maunabo, in w hi ch the Pandura an d El Sombrerito hills, a t the borde r w ith 
Yabucoa, are the highest eleva tions. With the exception of the elevations noted above, 
the rest of the territory o f Matu1<1bo is quite level. As a resul t, it is geographically 
considered part of th e Southern Coastal Valley. 

2.2 Site History 
Maunabo #l was originally built in "1 961 and used until1974 (Ad olphson et <11. 1977). 
The well w ent back into service in 2001. Groundwa ter samples coll ected by the well 
system operator , PRASA, indica te thc1t the chlorinated solvents, te trachloroethylene 
(PCE), trichlor oethylene (TCE), and cis-1 ,2-dichloroe th ylene (cis-1 ,2-DCE) have Lwen 
d etected in Maunabo #l since l\•1arch 2002. The ma ximum concentra tions of PCF:, TCE 
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Section 2 
Stle Background 

c1 nd ci.s-1,2-DCE dclecll.'d in M<lunC1bo # I lrom 2002 Ln 2004 were ]6.4 microgr(I I11S per 
lil t• r (ug/L), 1.6 ug/L, and 4.3 ug/L, respcc lively . The MCL fo r r)CE and TCE is 5 
pg/ L, and Lhe JviCL fur cis-·1,2-DCE is 70 pg/ L. Ano th e r com pound, 
1,1-dichluroelhylene (1 ,1- DCE) W(IS delec tt•d in this \·Veil o n (1 11 inlcnniltcn t basis . 
Samples colLected from the Mallnabo #2, 3, (l tKI4 \•veils over the sc1me Litn t ~ period 
ind ica te tha l chlori na ted solvt' nls nre gt•ncrcl lly nu t presen t in Lh cse wells. Table 2-1 
:-.hmvs PRASA water quality dc1La fro m 19W~ lo 2004. Tap wa tt'r san1.ples of lhc 
distributed water show tJ1 ,1t the conta1ninanls d e tected in l'vlaunnbo #1 had ente red the 
drinking wa lcr system at various Limes. 

In March 2002, th e PRDOH urdcn :d PI\ ASJ\ Lu cloSL' J\1,1Lmabo #] because the P CE 
concentration t•xceeded Lhc fed c rcll MCL of 5 tJIT/ L. However, rathe r th<m close th is . ) 
vvcll, PRASA opted to tred t thl' ground"'' cHe r \·Vi th c<Hbo n fi l h·a tion t<m k.s a t the 
wt>llhead. Since then, tlw d e tecti ons of PCE in r,1w grou ndwClLL' I' samples from 
1\ l<nmabo #1 h <:wc exceed I'd the t\ IC L. PL)st-trcah1wnt samples, including tap wa tcr 
samples collected a lo ng the dish·i bulion t.y.stem downline from fvlaunabo #1, indicate 
Lha t PRASA's trco tmcn t has no t olways been effec tive and that contaminated drinking 
vva ter in this systc•m is rcoching the consum ers. During an inspection in Augus t 2004 
PRDOH observed thot tl1c treCl tmcnt cyl inders a t Maunabo #1lacked the necessary 
fil"ter m edium (EPA 2006Cl). 

2.2.1 Previous Investigations 
P revious in vestigations have been conducted a t the site to identify the source of the 
groundwater contaminatio n. Jnves tiga ti ons <Jnd activities '"'ere conducted by EP.A.. 

2.2.1.1 Preliminary Assessment/Site Inspections, EPA 
ln Octo ber 200.5, SAT 2 collected wu ter samples from J\ 'lc:mnabo Wells #1, #2, #3 nnd 
#4, and also in the distribution water line . The sa mples were anaJyzed for Target 
Compound List (TCL) vola tile organic compounds (VOCs), basejneuh·al/ acids 
(BNAs), p esticides/p olychlorina ted biphenyls (PCBs), and Target Analyte List (TAL) 
in organic parameters including mercury and cyanide through the EPA Conh·act 
Lnbor<lto ry Program (CLP). Dald resul ts are incl uded in Appendix A. Samp ling 
locc1 tions are sh own in Figure 2-1. 

The data confirmed the presence of PCE e:md cis-1,2-DCE in Maunabo #1 nnd in 
post-treahnent samples al ong U1 e distribution line at levels be low MCL. The resul ts 
a lso confirmed the presen ce of 1,1 DCE in tvlauna bo #4 and an unrelated compound, 
me thyller tbu ty lc lher (MTBE), in Maunnbo #1 , as well as both compounds d e tectt?d in 
the dis tribution samples. No d e tections were above MCLin this sam pling event except 
fo r bis(2-ethylhexyl)phthalule in Maunabo #3 which was detected a t 6.5 ug/L which is 
above the MCL of 6 u g/L. Mauna bo #2 und Maunabo #3 show "n on-ddcc t" 
b,1Ckground concenlTations for PCE; cis 1,2-DCE; 1,J-DCE and MTBE. 

In December 2005, the SAT 2 conducted a limil t>d investigation of possible sources of 
ground\II.'Clter contamination in Maunabo. Facilities th,1t were investiga ted include the 
former M<~undbo Munici pal Solid Waste I .nml fill (Maunabo Landfill), PRASA's 
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W.1stl'V-'<lll'r Tre<~tn1l'nl Pl<:~n l l oca tnl closl' to Maun<1bo Well# I , El Negro f\ulo 
Body/ Parts shop, Total Gas St<l tion, Es~o Gas Sta tion , clnd five light indus trial facilities 
upt:~r <J ting under tl1e auspices of the Puerto Rico Indus trial Dcvelnpmenl Corpurntion 
(PRJDCO). The Maunabo Landfill is off Route 759, c1pproximalely] .5 n1il es Wl'St of 
Maunabo #1 . The location of the other fa cil ities is shown in Figu re 1-2. 

The fi w PRIDCO industrial facilities <~n:: 

• Centro d e Acopio Manufacturin3 (CAM) - CERC US 10 No. PRN00020585S 
• Juan Orozco Limited , lnc. (J UA) - CERCUS 1 D No. PRN000205861 
• Puer to Rico Beverage (FRI3)- CERCUS ID No. PRN00020586.3 
• FEl'vl 1\ Storngc Fc1cili ty (SF) -CERCUS 1D No. PRN000205860 
• Plas tic Hon1 e Produc ts (PH P) - CERCUS ID N1). PRN0002ll5H62 

A s umm <1 ry of SAT 2 field investig,1tion activities dnd findings is presented belovv. 

El Negro Auto Body/Parts Sh op 
SAT 2 conducted an on-site reconnaissa nce of the El Negro faci lity. The auto rep ai r 
facility was observed to be in good condition and vvell maintained . One surface soil 
sample wns collected from aJl open area adjacent to the facili ty (Figure 2-2). No 

-----.-subsurface or gn.1tinav,rat<'r samples were col1ected by SA'f h t t:his-facility:-The so±ll---

sample wns analyzed for TCL VOCs und t:>r th e EPA CLP. Sample analy tical resu lls 

CDM 

indica ted non-d e tect values for contaminants pn'viou~l y d etected in th l! Mauna bo 
public 'v\'CJtcr su pply wells as wel l as the remaining VOCs. SAT 2 has no d e tailed 
infonne1tion regarding historical was te disposal practices at the site. The PA/SI report 
prepared by SAT 2 recommends no further remedial action for the El Negro f<1ci li ty 
(EPA 2006b). Table 2-2 shov.'s a summary of the site Sdmples collec ted . Data results 
arc included in Appendix A. 

Total Gas Station 
SAT 2 coUected two groundwater samples at the Tota l Gels Station (GS!) (Figure 2-:1). 
Soil samples were not collec ted at this f<~c ilily . The samples were an<~lyzed for TCL 
VOCs under th e EPA CLP. MTBE was d e tected at 14 and 7] ug/L in the groundwa ter 
samples collected Cit GSl . MTBE was also d e tected in Maunabo # 1 which is 
downgradien t from GSl, du ring the October 2005 sampling. Benzene was d e tected at 
GSl Cl t 4J and 20 ug/ L, which is above the MCL of 5 ug/ L. No PA/ SI report was 
prepared b y SAT 2 for this facility . Table 2-2 shows a summary of the site samples 
collected. Data resul ts are included in Appendix A. 

Centro de Acop io M anufacturin g 
SAT 2 collected four surface soil samples, two subsurface soil samples and one 
groundw<1ter Secmlple from open are<~s mijacent to the CAM f<~ cility building usin g 
GeoprobeTM dir ect-push m ethod (Figure 2-4). The samples were analyzed for TCL 
VOCs und er the EPA CLP. Sample ana lytica l results indica ted non-detect values for 
cont,unin ants previously d etected iJ1 lhe Maunabo public water supply wells as well CIS 

the rem<~ini.ng VOCs. A review of available background information indicalc.s that 
these substances hnve not been generated by activities at the CAM site, nor were any 
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' "' <Is le sou rces susptx led o f releas ing o r 1lr1Ving the polenlial to release lo grounLh-va ler 
o r s urface water idenlified a t the CAM fc~cilily. The PA/SJ rt:port prepared b y SAT 2 
n 'cornmends n o furth er rem ed ial ac tion for CAM (EPA 2006c). Table 2-2 shows a 
s ummary of the site samples collL,cted. Da ld resul ts are incl uded in A ppe ndix A 

Juan Orozco Umited, Inc. 
SAT 2 collected four surface soil samples, three s ubsurface' soil samples, including a 
duplicdle santp.lc, and one groundwater sample from upen areas a djacent to the JUA 
facility building using Geop robe™ d irect-push m e th od (Figure 2-5). The samples were 
a nalyzed for TCL VOCs under the EPA CLP. Sample an alytical results indicated n on
dt'tecl values for cont<~minants prev iou s ly detected in the Maunabo public water 
supply wells as well cl S the remaining VOCs. A rev iew o f ava ilable back ground 
infu rmcltinn indic<1tes that these subst<mc~:~s h ,nre n o t been 8E'Jwrated by activilies at the 
J UA s ite, no r Wl~rt' any was te sources susp ected of releasing o r havi ng the potential to 
release to g roLlllLil"-' aler or surfciCL' wa tl'r iden tifj ed at th e J UA facility. Tl1 c PA/SI 
re port pre p<ll'ed by SAT 2 recommends rw further remedial actio n for JU A (EPA 
2006d). Toble 2-2 sh ow s a summary of the site samples collected. Data r esults are 
in cluded in Appendix A. 

Puerto Rico Beverage 
SAT 2 collected four s-u-r.,.fa_c_e_s-·oi sam p es, two subsur:face soi1scrrnptes;<md-on p-----

groundwater sample from open areas adj <:1cent to th e PRB facility building using 
GeoprobeTM direct-push m e thod (Figure 2-6) . The samples wen.• analyzed for TCL 
VOCs under the EPA CLP. Sample an a ly tical results indicated n on-d e tect values for 
contaminants previously d etected in the Maunabo public water supply wells as well as 
th r remaining VOCs. A review of available backgro und informa tion indicates that 
th ese substances ha ve n o t been generated by activities a t the PRB site, nor were any 
waste sources suspected of releasin g or having lhe p o tential to release to groundwater 
or surface wa ter identified at the PRB facility. The PA/Sf r eport prep ared by SAT 2 
recommends no further remedia l action fo r PRB (EPA 2006e). Table 2-2 sh ows a 
summary of the s ite and samples collected . Da ta results are included in Appendix A. 

FEMA Storage Facility 
SAT 2 collected five surfa ce soil samples, including a duplicate sample, and two 
subsurface soil samples from open a reas adjacen t to the FEMA S torage Facility using 
Geop robe™ direct-push method (Figure 2-3) . Groundwater was not encountered 
abov e bedrock , therefore, groundwa ter samples were n o t collected. The samples were 
ana lyzed for TCL VOCs under the EPA CLP. Sample <maJy tical results indicated n on
d etec t values for contaminants previou sly d e tec ted in the Mnuna bo public water 
supply wells as well as the rema inin g VOCs. Table 2-2 shows a summary of the site 
a nd samples coUectt.>d . The FEMA Storage Facilily was fornw rly operated by Caribe 
Gen eral Electric (CGE). Hazardous waste was generated by CGE during its operations. 
In addilion, subsurface sand fillers were reportedly removed from th e s ite in 1987. 
The sand filters' location and fonncr usc is unknown. The PA/SJ report prepared by 
SAT 2 recomm ends high priority for further action for FEMA Storage Facility due to 
hazard ou s was te generated a l lhe s ite durin g CGE ope rations h om an unknown date 
thwugh 1995 (EPA 2006f) . Oat<~ results tll'e included in Appendix A. 

Final Work Plan 2-4 

R2-0000025



Plil s tic llc11nc Products 

Section 2 
Site Background 

SAT 2 collected fou r surface soil samples and hvu s ubsurface soil sum pies from open 
<H L'i.IS ad jacent to the PHP facility using GE:'oprobeTM direct-push method (Figure 2-7). 
Ground water w<1s not encountered above bedrock, therefore, groundwater samples 
wen· n ot coll ected. The sa mples were analy7,t'd for TCL VOCs und er the EPA CLP. 
Smnple a nalytical results indicated non-d etC'ct values for con taminants previously 
d e tec ted in the Maunabo public water supply well s (i.e., PCE, TCP., DCE, ;md 
MTI3E), as well as the remaining VOCs. A review of avail able background 
information indicates that these subs tances have not been genera ted by octivities a t the 
PHP site, nor were any waste sources suspected of relc•asing or having the poten tial to 
release to groundwater or surf<Ke water identified a t the PHP facility. The PA/ST 
report prepa red by SAT 2 recommends no fLirthcr remedial uction for PHP (EPA 
2006g) . Table 2-2 shows <1 s ummary of the s ite c1nd samples collected. . Dc1 ta results are 
included in Appendix A. 

Former Maunabo Landfill 
SAT 2 collected four surface soil samples, includ ing one duplica te, one subsurface soil 
sam.ple and one grou ndwa ter sample at the fanner Maunabo La ndfill (Figure 2-8). 
The samples \·vere an alyzt•d for TCL VOCs under the EPA CLP. Sample analytical 
resul ts indica ted non-d etec t val ues for contaminants previously d etec ted in the 

---~~--..--,-ac-u-nabo putlhc warer sup1-1ly wells(J.e., PC:E, Te~~-eee,and MTSE}~ll<TS the 
remoinin g VOCs. No PA/Sl report was prepared by SAT 2 for this facil ity. Table 2-2 
shows a summary of site and samples collected. Da ta results a rc included in 
App endix A. 

CDIVI 

PRASA Wastewater T1·catment Plant 
SAT collected four surface soil samples, two subsurface soil samples and one 
groundwater sample a t the PRASA Was tcvlater Treahnent P lant (Figure 2-8). The 
s<ounples were analyzed fo r TCL VOCs under the EPA CLP. Sample analytical r esults 
indica ted non-detect values for contaminants previously detec ted in th e Matmabo 
public wa ter supply wells as well as the remaining VOCs. No PA/SI report was 
prepared by SAT 2 for this facility. Table 2-2 shows d su mmary of the site s<'unples 
coll ec ted. Data results are included in Appendix A. 

Esso Gas Station 
SAT 2 collected three ground water samples, including one duplica te, a t the Esso Gas 
Station (Figure 2-8). Soil samples were no t collected at this facility. The samples were 
analyzed for TCL VOCs u nder the EPA CLP. Sample an aly tical resu lts indicated non
detect values for contaminants previously d etec ted in the Maunabo public \•Vater 
su pply wells as well as the remaining VOCs. No PA/Sl report was prepared by SAT 
2 fo r this facility. Table 2-2 shows a summary of the site samples collected . Data 
results are included in Appendix A. 

SAT 2 also collected four background surfnce soil, two background subsurface soil and 
one be~ckground groundwater sample (Figure 2-8) . The samples were analyzed for 
TCL VOCs under the EPA CLP. Sample analytical results ind ica ted non-detect valu es 
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for conlamin<~nts p reviou sly ddecled in lhc f\la un<~bo public "''<l te r supply wt•lls as 

well <IS the rem<~in ing VOCs. T<~ble 2-2 s hm.vs a summary of the s<~mples collecled. 
Da ta results ure included in Appendix 1\. 

BCised on the October Cl n d Decem ber 2005 data, th en:' is ins ufficien t infonna lion to 

d etermine con clusively th e source of co n t<tmi natio n of tl1e lucdl dri11king water su pply 
wells. 

2.3 Current Conditions 
The Mmmabo s ite is comprised of a g roundwa ter VOC plume identified by 
contamina tion found in public supply wells f\ 'lmmabo #'I an d Maunabo #4. During 
sile visi ts in October 2006, CDM v is ited the fo ur Mau nabo public vva lcr s upply wells 

and the si les in vestiga te d by S/\ T 2 in 2005 <lS potcn tiol sou rces. The four wells looked 
well main tained and in op era lion. Most facilities, in cludin g the former iVIaunabo 
LanLlfill, cu e currently c1c live. The Cen tro d l' Acopio fcKil i ty v,•as closed at the tim e of 
C DM's visi ts. The To tal Gas Station is aband o ned and vacant. Tanks and o the r 
equipment were observed .in the back of the Puerto Rico Beverage f<~ c ili ty. A Dry 
Cleaner fa cility was identi fied during the sHe visi t u pgrad icnt of Maunabo #1 ncar the 

Esso Gas S tation. 

Final Worl< Plan 2-6 

R2-0000027



CDM 

Section 3 
Site Setting and Initial Evaluation 
This sec tion prcst~nls an initial evalua tion of site conditions, and is based un 
informati.on obtained from pn'vious investigations, published gcologicu l n'St>arch 
d ocuments, local and regional geological data, clml dattl publicly avai labJe on the 
inte rnet. 

3.1 Review of Existing Data 
This secti on summ<~ rizes the physical characteristics of the s tud y <~rea including the 
topography, drainage and surface wu ter characteris tics, regional and site-specific 
geology and hydrngeologv, cJimate, population, and land use. Geo logical nncl 
hydrogeologiG:ll data and publications pertc1in in g to the Mau nabn site we re reviewed . 
Documents were obta ined (l'l)m the Unill'd StatL'S Geological SurvPy (USGS), F.PA, 
municip<1l data, and internet souiTC'S. 

3.1.1 Topography 
The Maunabo si te is loca ted in southeastern P1.11~rto Riro, within an isolated alluvial 
d ver valley (figure 3-'1) . The si te is surrounded by mountai11s to the north, cast and 
west and the Caribbean Sea to the southeas t. The highes t point in the area is Cerro La 
Pandura a t ·1,700 feet ams l and the lowes t point is the Caribbean Sea to the soutbe<1st. 
The I\1aunabo R1ver and several-mterminmt strenms-crre locat edi :rrt he-site "~ieinil 
and flow southeast tow ard the Caribbean Sea. 

The topography in the site vicinity slopes south to southwest from the nea rby hills, 
approximately 180 feel am sl, toward the Maunabo River at 30 fee t amsl (Figure 3-2). 
The elevation of the site area is approximately 40 feet amsl. 

3.1.2 Drainage and Surface Water 
The Maunabo site lies between Lhe Quebrada Arenas to the east anct the Maw1abo 
River to the southwest. l'vlost of the drainage across the site vicinity fl ows soutlnvest, 
toward the Maunabo River (Figure 3-3). The drainage basin area of the Maunabo 
River is approxilnate1y 18 square m.iles and has its h eadwaters in Cerro LaTorresilla . 
The uppei reach of the river flows steeply through igneous rock terrain then meanders 
through the alluvial valley until emptying into the Caribbean Sea. The average 
gJadient through the igneous area is 230 fectfmil.e (ft/ mi) while vvithin the etlluvial 
valley the gradient is 13 ft/ mi (Adolphson et al1977). 

The estimated average discharge of the Maunabo River near the Maunabo site is 25 
cubic feet per second (ft'1/ s) . The flow of the river is variable throu ghout the year, with 
the 1owes t ilow occurring during the dry winter and spring m onths. Groundwater 
discharge forms the baseflcnv for the river l·vhich receives nearly 50 percent of its 
annual flow from the alluvial aquifer (Adolphson et al1977). Groundwater also 
d ischarges to som e of the smaller tributariC's and s treams (quebradas) such as 
Quebradas Arenas, Talante, d e los Chinos, and Tumbada. Th<'SE:' quebradas generally 
s top flowing during the lute winter/ early spring dry season. 
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3.1.3 Geological and Hydrogeological Characteristics 
The g1!Dlugical and hydrogeo logical charactl'ris tics of the MuuJ1abn area an• described 
in the following sec tions. The hill s surround ing the site an• generally composed of 
igneous plutonic rocks s uch ns p;mnod iori tc, diorite, and tonnlitt·' . The alluvial aquifer 
on w hich the site is loca ted is a significant groumhva ter resource for lhe M<~unabo 
<~rea . The alluvic:d sediml'nts a rc reported to be ilS thi ck as 200 feel and are underl a in 
by the plutonic rocks (Adolphson <'l al 1977) . 

3.1.3.1 Regional and Si te Geology 
Th L' Maunabo site is loca tl:'d wi thin M'l allu vial valley surrounded by hill s composed of 
ihTJl l'OUS plutonic rocks. The tv,'o s tr<1ta encountered at the si te are the Q ua tcrnary-agt' 
a llu vium deposits and tlw underlyi ng Late Crc• taceous-age igneous plutonic w1 ks 
mc1ppt'd as the San Lorcni'.o Batho lith on the USGS Punta Tuna /Yabucocl Qut~d ran g l e 

genlogic JYtap (Rogers et al '1979) (Figure 3-4). Tonalite outcrops of the Punta 
Guaynnes Complex are Located soutlnvest ilnd soutlwas l of the si te. O ther uni ts nc<1r 
the si te but not anticipa ted to be encounter ed during field in ves tigations an• the 
nletavoknnic rocks to the southwes t and tlw small outcrops of metamorphic 
amphibole hornfels wes t and southenst of the sile (figure J-4). The units ex pected to 
he fow1d beneath and ndjacent to lhe site arc described below. 

Quaternary Alluvium Deposits 
The Quaternary allu vium deposits consis t of unconsolida ted silt, clay, sand, and 
gravel and underlie the Maunabu River va lley (Figure 3-4) . The litho logy varies 
widely with numerous discontinuous lenses of clay, silt, and sand. The thickes t and 
mos t permeable deposits are loca ted within the buried ancestral bedrock valleys and 
can be up to 200 feet thick (Adolphson et al1977). Figure 3-5 shows the estimated 
thickness of the alluvium in the Jvlaunabo River Valley based on wells and test holes 
reviewed by Adolphson e t al (1977). 

The supply \•veil drill logs from the PRASA well da tabase were evaluated for li thology. 
The lithology of the alluvium althe Maunabo #2 (Bordalcza) supply vvell consis ted of 
clayey sand to 15 feet, coarse brown sand with silt to 120 fee t, weathered bedrock to 
125 feet, and bedrock at 125 feet. At the Maunabo #3 supply well (Calzada), the 
li thology consisted of clay to 16 feet, clayey sand to 35 feet, coarse sand \•vith gravel to 
64 feet, sand to 76 fee t and bedrock a t 76 feet . A t the Maunabo #4 supply vvell (San 
Pedro), the lithology con sisted of clayey sand to 80 feet and brown clay to 90 fee t and 
bedrock a t 90 feet. No lithological information wus avai.l<~ble for the Maunabo #1 
supply well. 

Tlw EPA SAT 2 Team pe rformed soil and groundwater sampling at potentiol some<! 
areas in Maunabo. Th e soil t~nd groumh vater sampling logs show that at the upper 
PRIDCO facilities (FEMA Storage Facility and Plastic Hom e Products), bed rock was 
en countered at 20 to 22 feet bgs. No groundwater was encountered in this area. At 
the lower PRlDCO facilities (Centro de Acopio, O rozcu, and PR Beverage) and tlw 
PRAS/\ Wastewater Trea tment Plant ground wa ter was encountered a t be tween five 
and seven fee t bgs and bedrock was not encountered (EPA 2006<1). Soil samples in this 
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<ll"C<l we re described as dc1rk brmvn sand with sOJTIL' s ill to h-vo feet bgs . Dark brovvn 
silly clay vvns reported to fi vt.' feel bp,s bcn~:.~ath U1c Orozco and PR BPVL'rage fllcilities 
wh il l' a fine to coarse grained sand was reported nl these d epths bcncnlh Cenb·o de 
1\ropio and the \Vastewatt'r T reatm ent Pla n t (EPA 2006a) . 

San Lorenzo Batholith 
Tlw Snn Lorenzo Batholtih, covering an area o f 200 square miles is one o f U1c mos t 
g-eologically p rominent features in southeastern Puerto Rico. The batho lith, formed 
during the La te Cre tt~ceou s Age, is composed of tluce m ajor units, which in 
ch ronological order (oldest to youngest) include diorite and gabbro, the San Loren zo 
gran odiori te i:1nd tonalite, and tlw Pun ta G uayenes plutonic comph~x (Figure 3-4). The 
Pun ta C u ayenes com plex ranges from tonalite Lo qua r tz monz<tnitc and is gener<t ll y 
co ncenlTatc'd in th e ou ter portion of tlw be:1th olilll (Rogt>rs el al. 1979). 

Structura l Features 
One promiJ1en t structure~! feature discussed by Adolphson c t nl. (1977) is illl unnamed 
fault bisecting the Maunabo River valley . The fault strikes nortlw:es t to sou theast wi lh 
jointing perpendicula r to th e faul t (Ad ophson et al. 1977) (Figure 3-3). Tl1e jointing 
causes the trellis-like drain<'lp;e patlern in the a rea . Differential weath ering along the 

______ jQint 1lanes causes the ·oint b locks to weather into subangular to \•vell-ro und.ed 
boulders (Adolphson et al. l 977). Rogers e t al (197"9, w 1en m<'~pping th e geology of 
the Punta Tuna and Yabucoa areas, ob served only tertiary faulting .in the valley. They 
believe, however, that the nolicci:lbl e lithologic brC'ak be tween the rocks to the north 
and south may represent a fault zone th at existed during development of the San 

Lorenzo batholith in La te Cre taceous tiJ11 e but eventually h ealed (Roger et a l. 1979). 
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3.1.3.2 Regional Hydrogeology 
Groundwater is most abundant iJ1 the sha llow unconfined allu vial aquifer of the 
Maunabo River valley. The underlying ign eou s pu tonic bedrock yields generally small 
to m oderate quantities of water. Adolphson e t al (1977) used informa tio n ga thered 
from tes t holes, observation wells, irriga ti on wells, and public supply weUs in the 
Maunabo Rjver Valley to ev,lluate the hydrogeologic characteristics of the alluvjum 
and bedrock aL}llifers. The h ydraulic cond uctivity for the bedrock was estimated to be 
less th <m 1 foot p e r day w hile tha t for the alluvium ranged from 10 to ] 00 feet pe r day. 
The avem ge transmissivity of the allu vial aquife r was estimated to be 4,000 square fee t 
per day and the avemge specific capacity was 20 gallons per minute per foot of 
drawd own (Adolphson et al1977) . One round of synoptic water levels was taken of 
all available wells and test holes in the Ma una bo River Valley. Groundwa ter flov,r 

v,rithin the allu vium was determined to be a t an oblique <tn gle toward the river in the 
direc tion of river flow (Figure 3-4) (Adolphson et a l. 1977). 

3.1.3.3 Site-Specific Hydrogeology 
The Maunabo s ite con sis ts of four PRASA supply wells nnd potential source areas in 
the cente r of 1\llaunabo (figure 1-2). The site is underlnin by varying thicknesses of 
alluvium. The bedrock of the San Lorenzo Ba tho lith underlies U1e allu vium. The 
aqu ifer of concern in the M <:lllnabo area is the alluvial aquifer of the M<mna bo River 

Final Work Plan 3-3 

R2-0000030



CDIVI 

Section 3 
Site Setting and Initial Evaluation 

V;1lley . Well data and lngs obl<1irwd from PRASA and llw USGS (EPA 2006et) indicate 
lhdl c1c ti ve supply wells in the Maunabo area arc com pleted in the u!luvial sediments. 
The sediments arc described in well logs as mainly clayt'y sand and some layers of 
nwrse sand and graveL Bedrock was encountered in lhrPe of the wells. The four wells 
rilngl' in to l.1 l depth from 92 lo 125 fee t bgs while static ground water level ran ged from 
4 to 17 fed bgs. The following is <1 brief d escription of r ach supply well: 

• Ma unabo #] -The screened intervcd is 50 to 90 feel bgs, the borehole wns 
drilled to 120 feet bgs c1nd bed rock was not encountered . 

• Maunabo #2- The screened interval is 40 lo 100 feel bgs, the borehole w as 
drilled to 125 feet bgs etnd bedrock was encountc rPd a t the bottom of the 
bon~hol c. 

• MatJnabo #3 - The sn ccned interval is 24 to 84 fee t bgs, the bort>l10le was 
drilled to ·100 fePl bgs and bed rock wns encountered <1 tlhe bottom of the 
borehole. 

• Maunabo #4- The scrl.!ened interval is 32 to 92 fee t h gs, the borehole was 
drilled to 92 feet b ' 5 and bedTOck was encountered at the bottom of the 

----~ 

borehole. 

Grm mclwa ter flow v\'ithin the site a rea may deviate slightly from the anticipated 
direction toward the Maunabo River due to the effects o f pumping of the four supply 
\•Veils at the site. 

3.1.4 Climate 
The climate for Maunabo, \·vhich is located in southeastern Puerto Rico, is cl assified as 
tropical humid and is m oderated by the nearly constant tTade t•vinds that originate in 
the nor theast. The average annual maximum and minimum temperature for the 
t\·1aunabo area is 89.2 n Fahrenheit (F) and 71 .7 " F, respectively . Precipitation data from 
L971 to 2000 reco rded a l the Maunabo 66050 rainfall s ta ti on sh ows an annual 
precipitation of 67.47 inches as reported on the Southeast Regional Clima te Center 
w ebsite: <http: II ww H·.dnr.sc.gov I c}jmale/sercc/ clim ateinfo/ historical/ 
historical_pr.html>. 

CDM will obtain both historical and current climate data, including, but not limited to, 
temperature, precipitation, and wind speed and direction, from local meteorological 
s tations. Cli.matic data will be collected during the course of the field investigation 
and will be incorporated in the RI report. 

3.1.5 Population, Land Use and Hazardous Waste Sites 
The Maunabo site is located wi thin the Maunabo Municipality in southeastern Puerto 
Rico. The Maunabo Municipality is comprised of 21 square miles with a population of 
12,74] and a population d ensi ty of 606.7 people per square mile (U.S. Census 2000). 
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The prim<1ry land use in the vicinity of the Mau nabo site is ngricultural wi th some 
residentia l, comml:!rcial, and light induslrinl dL•velopmt•nt. 

The popula tion curren ll y served by the four PRASA supply wells is "14,000 people 
(EPA 2006a) . 

Seven si tes i.n the Mnurwbo site vicinity are listt'd in EPA's CERCUS Haza1·dous Waste 
Si tes Llatabase, and one site is listed in the Archived Si tes database. Five of these sites 
are in the PRIOCO Facili ties area as previously discussed in Section 2.2.'l .'l . The 
following is Cl list or these sites: 

• Centro de Acopio l'vlanufacturing (C/\M)- CERCUS ID No. PRN00020585R 
• Juan Orozco Limited, lnc. (JUA)- CERCU S fD No. PRN000205861 
• Plastic Home flrod.ucts Wl lP) - CERCUS ID No. PRN000205862 
• Puerto Rico Bcver<~ge (PRB)- CERCUS ID No. Pl~N000205863 
• FEMA Storage Facility (SF) - CERCUS JD No. PRN000205860 
• El Negro Au to Body/ Part - CERCUS ID No. PRN000205859 
• Maunabo Urbano Public Wells- CERCUS 10 No. PRN000205~31 

• Former Maunabo Landfill- CERCUS lD No. PRD9805'J 2420 (Archived) 

No National Priority Lis t (NPL) sites except the Maunabo site, are loca ted within four 
miles of the Maunabo site. 

3.1.6 Characteristics of Chemical Contarninants 
The grow1dwater contamination is characterized by PCE, TCE, cis-1,2-DCE, 1,1-DCE, 
a nd MTBE levels above MCLs, as discussed in Section 2.2 of this work plan . 

3.1. 7 Conceptual Site Model 
The Conceptual Site Model (CSM) \·vas developed based on informati on collected such 
as previous investiga tions and geology, hydrogeology, and h ydrologic investigations. 
ll will be updated to integrate the different types of informa tion collected during the 
remedial investigation, including geology, hydrogeology, site background and setling, 
and the fa te and transport of con tam.inants associated with the si te. The CSM w ill be 
updated as information is obtained during the Rl. Figure 3-5 shows the curren t CSM 
for the Maunabo site. 

Physical Setting with Respect to Groundwater Movement 
The Maunabo site is loca ted within an isolated alluvial river valley and is su rroun ded 
by mountain s to the north, east and west and the Caribbean Sea to the sou theast. The 
geology of the area is characterized by alluvial sediments as thick as 200 feet, 
underla in by bedrock. The predominant bedrock in the Maunabo area is the San 
Lorenzo Batholith, which consists of plutonic rocks s uch as granodiorite, tonalite, and 
quartz m onzanite. The bedrock hns little primary porosity; Sl' COndary porosity such as 
frac tures is common. Public supply wells tap the all uvial aquifer and are up to 125 
feet in depth . The \-\la ter table in Uw alluvium is generally between 4 and 17 feet bgs. 
Groundwater flows toward the Maunabo River. 
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All of the ground wa ter in the Mau noho clrl'w is d erived from pn~cipi ta lion . Th e 
volume of water tha l perco lc1 tes down lo Lhe W <l tc r table ,md r cch<1rges the 
g roundwa ter is Lhe residua l o f the total precipita ti on no t returnctlto the a tmosphere 
by evapo-lranspira Lion or losl by runoff to Lhe s urface wa tl'l" d rai nage sys lt~m s. 

Potential Contaminant Sources 
T he site consis ts of a groundwater plum ~:~ with no identi fi<•d source(s) c1f U1e 
contamination. Groundwa ter sampling al the site detec ted PCE in th e PRASA publ ic 
s up ply w ells at concenb·aticms rang ing from n on-detec t to 16.4 pg/L. Related 
chl orina ted solveJl ls, including ·u-DCE, '"'ere also de tected a t 0.59 pg/L in M aunabo 
#4 during the Oc tober 2005 EP f.\ SAT 2 sampling event. 

EPA has identified 10 fo ci lilies ,,s potenti a l con taminant sources for th e VOC 
groundwa ter contamina tion at th e Mmm<1bo site. The fcKilities are: Centro de Acopio 
tvJa nufacturing, juan Orozco Limi ted, lnc., P lastic Hom e Products, Puerlo Rico 
Beverage, Sto rage Facility, El Negro Auto, Esso GCis Sta lion, Total Gas Sta tion, 
lv1aunabo Fonner L mdifill Cl nd PHASA's Was tevvater Treatment Plant located near 
l'vlaunabo #1 pu blic su pply well (Figure 1-2 and Tc1 ble 2-2). 

In December 2005, EPA SAT 2 con ducted a PA/Sl a t each of these facilities for 
--- - -
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potential VOC con ta mincttion in soils and /or groum water:-EPA's Jmdll~ 
dete rmined no VOC contamination in soils or gro undwater in any of these fa ciliti es. 

The FEMA Storage Facility was recommended for further inves tigation due to 
hazardous waster genera ted at the s ite duri11g CGE operations. CGE used the facility 
from an unknown date th rough 1995 to m anufac ture hig h voltage contactors and 
resis tors . Hazardous w as te genera ted by CCE .in cluded lead-contaminated rags and 
d ebris, urethane foam resin, paint. sludg<.', flammable was te, epoxy, paraffin solvent, 
and phosphoric acid . Samples collected by EPA at this facility were only analyzed for 
VOC, therefore, the presence of SVOCs and inor gani.cs remains undetermined . 

The Maunabo Landfill w as investigated by EPA in the lclte 19R0s. No CERCLA actions 
wer e deem ed necessary at lhe site, therefo re, the site was archived and the 
inves tiga tio n closed in September 7, 1993. 

Expected Transport and Fate of Site Contaminants 
Gro11ndwa ter 
Liquid chlorinated solvents such as PCE and TCE, disch arged to the ground surface 
would migra te downward throu gh the unsatura ted zon e i11 a rela tively linear p a ttern, 
with minimal dispersion from the discharge loca tion . This will generally be the 
pat tern when sand and grCi vel predominate benea th the SOLtrCl' c:n eas. ln parts o f the 
alluvium where days are present benea th th e po tentia l source areas, m igra tion of the 
liquid solvents could be complicated . Discharged solvents w ould migra te downward 
Lo the top of the clay unil, pool, then begin to migrate across the surface of Lhe clay 
until a gap in the clay is encou11tered and th en migra te through coarser sedimen ts to 
the gr oundwater table. The unsatura ted zone is approximately 4 Lo 17 fee t thick in the 
Maunabo site area . 
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Once Lhc liquid ch lorinated solvt•nls, such as PCE and TCE, encounter Lhe W<ller tabll:', 
some of the solvent would dissolve in to the grourKhva ter and begin t(> move in Lhc 
d i n~ct ion of groundwater now toward the MaunabCl River. If the quan tity of solvent 
reaching Lhc wa ter table is sufficient, som e of the solvent may remain in an 
um i issolvcd s ta le <rs" cknsc non-aqut•ous phase liquid (DN/\.PL). Since PCE and TCE 
are denser than walcr, Lhe solvt•nt l·vould con tinu e to move d ownward throueh san d 
<rnd gravl'l sediments under the influence of gravity. DNAPL would sink until it 
encountered a lower penneabi li ty zone, such as a c lay layer or the bed r ock surface, 
which would slow or s lop the dovvnward migrntion . DNAPL could pool or 
accu mulate on these lmv permeabil ity zones and remain s ta tionary. Chlorina ted 
solvents such ZIS PCE a nd TCE in a dissolved phase move with Lh e groundwater flow, 
but gL'Ill' rc1lly c1t· a slower r,ltl' than ground watl•r. The fu ll extent of contcuninalion in 
the aq uift~r is currentl y unknown. 

Natural a trL'11 L1Cl lion of chlorin<1Led st1lvenls is a documen ted process, with PCE 
breaking dnwn throu gh a known decay chain of compounds, with daughter products 
including TCE, cis-·1,2-DCE and vinyl cblo riuc (Vogel et ol 1987). Breakdown of 
chlorinated so lvents occurs most prominently under anaerobic conditions. l t is 
currently unknown if the bedrocl< ayuifer is aerobic or <maerobic. 

Ai1-·-
PCE and ICE are volatile organic chemicals. As such , they volatilize to the 
a tm osphere an d, in the uns<1 tura ted soil zone, to the p ore spaces between soil particles. 
Volatile chemicals dissolved in groundwater also volalili ze in lo the overlying 
unsaturated zone as a plume moves dow ngradient ,.vith the groundwa ter flow. 
Vapors m ove thwugh the unsatLLrated zone pore spaces, often seeking pre feren tial 
fl mv p atlnvays such as sandier zones vvith m ore porosity and p ermeabili ty, gravel 
commonly placed ben ea th concrete basements, or pipelines that may be backfil1ed 
w ith sandy material. /\s vapors move through the unsaturated zone, they can enter 
s tTuctures, such as homes, affecting a ir quality. Vapor movement may also be affected 
by differ ential pressure gradients, either natural (e.g., caused by weather changes) o r 
man-made (e.g., pressure differences inside and outs ide s tructures). 

Swface Wa tt:JjSedi111en t 
Groundwa ter m ay discharge into surface wa ter bodies, including Rio Mauna bo, and 
several o ther smaller s treams. Therefore, the potential ex is ts fo r contamination from 
the groundwater to affect the quality of surface water and/ or sediments at (or 
d owngrnd.ient from) the discharge poin ts. The groundwater flow direction has not 
been adequately characterized at Lhis time, but in the vicinity of the VOC impacted 
wells, it is expec ted to discharge into Rio Maunabo. Contaminated surface water 
and/ or sedimen t could resu lt in exposure to people u tiliz ing the Jiver or s treams, o r to 
ecological resources s uch as aquatic organisms or animals that frequent the habitat a t 
Lhe edge of wa ter bodies. In addition, chemica ls could enter the food chain, resulting 
in ecological exposure to higher levels of the food chain. 
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3.2 Preliminary Identification of Applicable or Relevant 
and Appropriate Requiretnents 
This secti on provides a preliminary dctcnninC"ltion of the regulatio ns that arc 
,1pplicable or relevant and appropria te to remedia tion of the groundwater a t the 
Ma unc1bo si te. Bolh federdl and Commonweal th en vironmental and publ ic hea lth 
req uirem ents are consider ed . 1n addition, Lhis sec tion identifies federal and 
Common wealth criteria , advisories, and guide:1nces that could be used to evaluate 
remed ial alternatives. O nly those regulCl tions thnt arc considered relevant to the site 
are presented. 

3.2.1 Definition of ARARs 
The legal rCl]Uirem cnts that are rel(•van t to the rcmeJintion of the site are identified 
<1nd d iscussed using th l~ fn11ne>,vork and terminology of CERCLA, as am.ended b y the 
Superfund Amendments and Reauthori7.cttion A<.l (SARA). These ac ts specify that 
Superfund remedial actions must comply with the requirements a nd s tandnrds of bo th 
federal and Commonwealth cnvironme11tal lnws. 

The EPA defines applicable requirements as "th ose cleanup standards, s tandards of 
--- --- CDJllmL and o ther substantive requirements, cri teria, or limita tions promulgated under 

federal en vironmental o r Commonwealth en vironm.ental or facffit)iSiting Jaws t 1a 
specifically address a hazardous substance, pollutant, contaminant, ren1edial action, 
loci.:l tion, or other circumstance at a CERCLA si te". An applicable n~quirement must 
directly and fully address the si luation at the si te. 

CDM 

The EPA defines relevant and appropriate requirements as "those cleanup s tandards, 
s tandards of conb·ol, o r other substantivt' requirements, criteria, o r limitations 
promulga ted under federal environmental or Commom,vealth environmental or 
facility siting laws tha t, while no t "applicable" to a haza rdous substance, pollutant, 
contaminant, remedial action, loca tion, o r other circumstance a t a CERC LA site, 
add ress problems or si tuations sufficiently similar to those encountered at the 
CERCLA site that their use is 'Nell suited to th t> pMticular si te''. 

Remedial actions m ust comply wiU1 Commonweal th ARARs that are more sh·ingent 
than federal ARARs. Commonwealth ARARs are also used in the absence of a fed er al 
ARAR, or where a Commonweal tJ1 ARAR is broader in scop e than tJ1e federal ARAR. 
ln order to qualify as an ARAR, Commonwealth requirements must be promulgated 
and identified in a timely manner. Furthermore, for a Commonwealth requirement to 
be a po tential ARAR it must be applicable to all remedial sihtations described in the 
requirem ent, no t just CERCLA si tes . 

ARARs are not currently available for every ch emical, loca tion, or action ll1at m ay be 
encountered. For example, there a re currently no ARARs which specify cleail-up levels 
for sediments. Wh en ARARs are n o t available, remedin tion goals may be based upon 
o ther federal or Commonwealth criteria, advisor ies and guidance, or local ordinances. 
ln the development of remedial action alternatives the infor mation derived from tJ1ese 
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S<) urccs is t erm ~:.•d "To 13e Consid ~ rcd" (TI3C) antlthe resu lting requiremen ts are 
referred to as l BCs. EPA gwdance allows clean-up goals to be bused upon n o n
promulgated criteria and advisories such as referen ce dosPs when ARARs do not exist, 
LH vvlwn an ARAR alon e would n ot be s ufficientl y protec tivt• in th e g.iven 
circumstance. 

13y coniTas t, th ere a rc six conditions und er which compliance with AR.ARs may be 
wa ived . Remedia l actions performed under Superfund authority mus t comply w ith 
ARARS except in the foll owin g circum stances: (J) tJ1e rem edial action is an interim 
mPC'Isure or a po rtion of the total remed y which will attain the s tandard upon 
completion; (2) complian ce with the requ ire ment couJd result in g rea ter risk to humnn 
lwallh ami the environment Lhan alte rn Ci live tlptions; (3) com plian ct' is technicall y 
impractical from an engineerin g pers pec tive; (4) the n •m edial ac tion will a ttain an 
('qu ivc1lent s tandard of performan ce; (5) the requirem c•nt hc:Js been pro n1ulga ted by the 
Common weal th, bu l has no t been consistentl y applied in similar circumstances; or (6) 
the remedia l action would disrupt fund balancing. 

ARARs and TBCs i'lre classified as chemical, actio n, or loca tion specific. Descriptions 
of these classifica tions a rc provid ed below: 

• Chemical-Specific A--rrARSOi· TBCs are usual!yhealthorris-k=ba-sed-n.mnt'lical----~ 

values, or m e thodologies which when applied to site specific conditions, result 

• 

in the establishment of numerica l values. These values establish the acceptCible 
a m ount or concentration of a chemical that may be found in, or discharged to, 
the ambient envir01m1ent. 

Location-Specific ARARs or TBCs generally are resb·ictions imposed when 
rem edial activities are perform ed in an enviromnentally sensitive area or 
special location . Some examples of special locations include flood plains, 
\,vetlands, his toric places, and sensitive ecosystems or habitats. 

• Action-Specific ARARs or TBCs are res trictions placed on particular trea tment 
o r disposal techno logies. Exantples of action -specific ARARs are effluent 
discharge limits and hazardous waste rnan.ifes t r equirements. 

3.2.2 Preliminary Identification of ARARs and TBCs 
The identification of ARARs occurs at va rious points during tJ1e Rl / FS and throughout 
the remedial process. ARARs are used to d etermine tJ1e extent of cleanup , to scope 
and formula te remedial action al ternatives, and to govern the implementation of th e 
selected aJ tern a tivc. 

The following are preliminary ARARs that may impact the selection of rerli\.edial 
nlternatives for various enviromnental m edia at the site . This preliminary list of 
ARARs is based on c urrent site knowledge and wjlJ be reviewed and updated during 
th e Rl / FS processes. Periodic review of the preliminary lis t of ARARs wi1J assure that 

.. 
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the J\RARs remain c1pplicable, clS more site-specific in formatio n beconws ;wail ablc, 
and as new or rev ised ARARs ,ue established. 

3.2.2.1 Chemi cal-Specific ARARs 
Tlw dete rmination of p otential chemic<Jl-specific ARJ\ Rs and TBCs for <1 silc typically 
fo llows an examination uf lh e nature and ex lcnt of conlaminalio n, po tential migrntion 
pathw<~ys and release mechanisms for s ite contaminants, the presence of human 
receptor populations, and the likelihood that exposure to site conlmninan ts w ill occur. 
The potential chemical-spec ific federal and Commonwealth ARARs for the s ite are as 
foJlOV-'S: 

FL•deral: 
• Resource Conser vation and Recovery Ac l (RCJ\A) Groundwater Pro tection 

Standards and Maximu m. Concentra tion Limits (40 Code of Fl•deTal 
Regulations (CFR) 264, Subpart F) 

• Clean Water Act, Water Qu<~lity C riteric1 (Section 304) (f\lay J , ] 987- Gold 
Book) 

• Safe Dri.nkillg__j61atcr Act, l\llaximum Contaminan t Lt~vels (40 C FR 141.11-.16) 
issued July 1, J 991 and amended in the Federal Register 40 CFR Part 141 is_s...:..u-ed-.------
June 29, 1995. These levels include secon dary M C Ls, which a re no t enforceable 
but set standards for tas te, odor, co.l or, appearance, and o ther aesU1etic factors 
that may affect public acceptance o£ water. 

Comm onwealth: 
• Puerto Rico Water Quality Standards - Puerto Rico Environmental Quality 

Board (PREQB), Wa ter Q uali ty Standar ds Regulation, March 2R, 2003) 

• Puerto Rico Deparhncnl of H ealth (PRDOH) National Primary Regulations of 
Potable Water, March 1992. 

• PRDOH General Regu lation for Environmental Heal th, Regulation No. 6090, 
February 4, 2000. 

3.2.2.2 Location-Specific ARARs 
The loca tion of the site is a fundamen tal determinant of its impact of human health 
and the environment. Location-specific ARARs are restrictions p laced on the 
concentration of haza rdous subs tances or the conduct of ac tivities solely because they 
are in a sp edfk location (EPA 1988). Som e examples of these unique locations include: 
flood plains, we tlands, h isLoric plaG:'S, and sensi tive Pcosystcms or habi tats. The 
poten tially applica ble federal and Commonwealth loca ti on-specific ARARs for the site 
a re as follows: 
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• Executive Order on We llands Pro tec tion (CERCL/\ Wetlands Assessments) No. 
] 1990 

• Na ti onal His toric Prese rvation Act (16 United Statps Code (USC] 470) Section 
106 t' l seq. (:16 Cf.R HOO) 

• Endangered Species Act of 1973 (] ()USC '1531) (Generally, 50 CFR Pnr t 402) 
• RCRA Loca tion Requirements for JOO-y(>(l r Flood Plai ns (40 C FR 264.1 H(b)) 
• Fish and Wildlife Coordination Act (1 6 USC 661 et seq.) 
• Wetlands Construction and Mnnagemt~nt Procedures (40 CFR 6, Appendix A) 
• Executive Order 11 988, "Floodplain Ma nagt>ment" 
• Executive Order 11 990, "Protec tion of Wl' tl ands" 
• J 985 Stntemcnl of Policy on r:Joodplains/ Wl'tlands Asst'ssments for CI:RCL/\ 

Action 

Commonwealth : 
• Puerto Rico EQB, Guidelines fo r Environmental Impact Sta tements 
• Puerto Rico Depar tm ent of Natural and Environmen tal Resources, Critical 

Element and Endangered Species Data bCisc, 1998 

3.2.2.3 Action-Specific ARARs 
Based on the id entificatio n of remedial response objectives am applica ble genera 
response actions, numerous federally promul ga ted action-specific ARARs and TBCs 
will affect th e implementa tion of rem edial measures and include administrative 
requirem ents rela ted to treahnent, s torage and disposal actions. 

The primary federal requirements vvhich guide remediation are those established 
under CERCLA, as am ended by SARA. The Na tional Contingen cy Plan (NCP) 
incorporates the SARA Title Til requirement that alternatives mus t sa tisfy ARARs and 
utilize technologies that will provide a permam~nt reduction in the toxicity, mobility or 
volume of w as tes, to the ex tent practicable. 

RCRA establishes both adminish·ntive (e.g., permitting, manifesting) requiremenls and 
substantive (i.e., design and op eration) requirements for remedial actions. For all 
CERCLA actions conducted entirely onsite, only the subs tantive requiremen ts apply. 
The potentially applicable fcd ernl and Commomvealth action-specific ARARs arc as 
follows: 

Federal: 
• RCRA Subtitle C Hazardous Waste TrC'a tment Facility Design and Operating 

Standards for Treatm en t and Disposal System s, (i.e., lnndfill, incinerators, 
tanks, containers, etc.)(40 CFR 264 and 265) (Minimum Technology 
Requirements) 

• 'RCRA Ground Wa ter Monitoring and Protection Standards (40 CFR 264, 
Subpart F) 

• RCRA Manifes ting, Transport and Recordkeeping Requirements (40 CFR 262) 
• RCRA Wastewater Tn'o lment System Stnndards (40 CFR 264, Subpart X) 
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• RC RA Storage Requi rem ents (40 CFR 264; 40 CFR 2(>5, Subparts 1 and J) 
• RCRA Subtille D Nonht~ zardous Waste Management StanddJ'dS (40 CJ~J{ 257) 
• Toxic Subs tances Control Act (TSCA)(40 CfR 761) 
• C lean Wa ter Act- National Pollutio n Discharge Eliminc1tion Sys tem (NPDES) 

Permitting Requirenwnts for Discharge nf Treahnent Sys tem Effluent (40 CFR 
122-J 25) 

• Clean Water Act Discharge to Publicly Owned Trea tment Works (POTW) (40 
CFR 403) 

• Na tional Emission S tandards for H azardo us Air Pollu tants (NESH APs) (40 
CFR 61) 

• Orcup<ltio nnl Safe ty and Hea lth S tandards for Hazard o us _Responses and 
Genera l Construc tion Adivities (2SI CFR ] 904, 19'1 0, 1 926) 

• Fish and Wi ldli fe Coordinati on Ac t ( 16 UC 661 0_ ::DJ.). (Requi res al~ tion s to 
p rotect fish or w ildli fe w hen diverting, channeling or modifying a strean1) 

• National Primary and Secondary Ambien t Air Q uality Standards (40 CFR Par t 
50) 

• The Endangered Species Act 

Common weal th : 
• Puerto Rico General Requirements for P ermittin g Wells 
• Puerto Rico EQB, regula bon for tile Control---of A bm:rsvhcTicPollution;-1--995-------
• Puerto Rico EQB, Regula tion for the Control of Hazardous and Non

H aza rdous Waste, 1982 as amended, 1985, 1986 and '1 987 
• Pu erto Rico EQB, Undergro und Storage Tan k Control Regulations, 1990 
• Puerto Rico EQB, underground Injection Contro l Regula bons, 1988 

3.2.2.4 To Be Considered 
When ARARs do not exist for a particular chemical or remedial activity, other criteria, 
ad visories and guidance (TBCs) may be u seful in desig ning and selecting a remedial 
alte rna tive. The following criteria, ad visories and g uidance were den~loped by EPA, 
o th er federal agencies and Commonwealtll agencies. The p o tentially applicable 
federal and Common wea lth TBCs are as follows: 

Federal TBCs (Action, Location, an d Chemical-Specific): 
• Safe Drink ing Wa ter Act Nabonal Primary Drinking Wa ter Regulations, 

Maximum Contaminant Level Goals (MCLGs) 
• Na tional Recommended Water Quali ty Criteria, EPA 2003 
• Guidelines fo r the Protection and Managem ent of Aqua tic Sediment Quality in 

O nta rio - Lowest Effect Level (LEL) and Severe Effects Level (SEL) (Ontario 
1993) 

• EPA Region 9 Preliminary Remediation Goals (PRGs), (EPA 2002) 
• EPA Drinking Water Health Ad visories 
• TSCA H ealth Da ta 
• Policy for the Development of Water-Quality-Based Permit Limitations for 

Toxic Pollutants (49 CFR 8711) 
• G ro und Water Classi fica tion Guidelines 

Final Work Plan 3-12 

R2-0000039



CDIVI 

• Ground Wa ler Protection SLrL1tl'gy 
• Fish <mll Wildlife Coordinati on Art Advisories 

SP.clton 3 
Site Selling all(i lrul1al EvaluaiJOn 

• Con trol o f Air Emissions from Superfund A ir Stripper a t Supl' rfund 
Gro undwa te r Sites (OSWER Directive 9355.0-28) 

• Draft Guidan ce for Evaluation of lhe Va p or lnlrusion Lo lndoor Air Pnthwny, 
EP 1\. 2002 

Common wealth TBCs (Action, Lora tion, and Chcmiccd-Specific): 
• Puer to Rico EQB, Guidelin es for Environmenta l Impact Sta tements 
• PREQB, Soil Erosio n Control and Sediment Prevention Regu lation 
• Puerto Rico EQB, Mixing Zon c> and Bioassay Cu ideline, 1988 
• Puerto Rico Deparh11cntal of Natural and En vironmen tc1l J~l:'sources, Crit ical 

Ell•m c n t and Endangered Species Da tabase, 1998 
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4.1 Data Quality Objectives 
DQOs dre qualit<1tive c:md quan ti ta tive s tat(·!mcnts which sp('cify tlw quality of data 
requi red to support decisions regard ing rcmedia1 response <lC ti vitics. DQOs are based 
on the end uses of the data collected. The d a ta quali ty and level uf analytical 
d ocumen ta tion necessary for a given set of samples will va ry, depending on ll1e 
intend~~d usc of the d nt<'l. 

As part of the work p lan scoping effort, site-speciJic remedia l ac tion objecti ves were 
developed. Sampling datc1 wi ll be required to evalua te '"'hcllwr or not remedial 
al tcrn,1tives can mee t the objectives. The intended uses of these dc1ta d ictate the dC'It,1 
confidence levels. The gu id a nee document Guidance Jin· the Datu Quality Ohjcctirl£'~ 

J>mcess (EPA 2000) \NelS used tu dl'lermine the appropriate analytical levels neccssMy 
to obtain the req uired confidence levd s. The th ree levels arc screening data \•Vith 
definitive level data confirmation, dl'fini tive level data, and field measu remcnt-specihc 
DQO r<.'quircments (Tablt' 4-1) . 

The applicability of these levels of da ta will be further specified in the QAPP. 
____ ,Sampliu g...arui..anc."ll.j• tical d.ata_qJ.t.alit~Gn.d.ka tm:s_.(IlQis.) sud1 aS. precision , cKCurfl.C):L 

representativeness, comparability, completeness, and sensi tivity wil l also be defined in 
th L' QAPP. 

CDM 

4.2 Work Plan Approach 
The HRS (EPA 2006a) indicates that the Maunabo Site consis ts of a contamina ted 
groundwater plume without an identified source. VOC conlmni.nation has been 
detected in tvvo PRASA public supply wells: Mmm abo #1 and Maunabo #4. EPA's 
SAT 2 Team investigated 10 potential sources in the vicini ty site. Soil and 
groundwa ter samples were collected from the potential source areas and analyzed for 
VOCs. Results of the sampling did not detect any of the chlorinated VOCs d etected in 
the public supply wells. Because of the lack of an identified source or sources of 
ground wa ter contamination and based on d iscu ssions wi th EPA at the technical 
scoping m eeting held on December 7, 2006, the technical approach developed in this 
work has two primary objectives: 

• Define the nature and extent of contamination in site media including 
groundwater, su rface water, and sediments 

• fclentify the source or sources of the grow1dwa ter contamina tion 

This work plan defines the fi eld inves tigation ac tiv ities that will provide data lo meet 
these primary objectives. The field investiga tion activities also will provjde adequate 
da ta to support preparation of technical memoranda, an Rl n 'port, an HHRA, a 
SLERA, an FS and a Record of Decision (ROD). Both screening-level and d~' finiti ve
level data will be used to support the objectives of this RI /f.S. 
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A rcvievv of previously cnllcrtcd d<1la indica tes tha t signific,ml data p,aps exist in tlw 
u ndvrstandin g of the n<1ture and extl'nt t)f g roundwa ter contamination and 
contaminunl sou rces at the rvlaunabo Si te. l herdore tlw CSM, a significant rlemcnt 
used to dt!velop the fil'ld inves tiga ti on, is very limitl'd. COM revil'Wed existing di:ll<l 
provided by EPA's SJ\T 2 Team including the lJ RS (EP/\ 200()a) and prclin1 ina ry 
assess ment/si te inspection rl' ports, a nd background documen ts ob tained from tht' 
USGS Caribbean Office, and other sources. Limitt'd information exists concerning the 
nature and exten t of grounchvatcr con tamination, potential con taminant sources, and 
hydrogeologic fr<lmev,tork of the si te. Spt'cifically, th e fol lowing m<1jor data gaps were 
id l' nlificd: 

• Source A rcr1s- Information on con t<lminanls present in po ten tial source <~ rcas 

including industria l properties, gas s ta lions, and a lll'W I y d iscovrrcd polcnlial 
sm.lln', tlw Mauna ho Dry Cleaner faci lity 

• Groundwat<:'r FlOVI'- Latera l and Vl!rtical groundwatpr now in the alluvium 
<lqt.tifer and in the bedrock nca r the northern end of the alluvial valley (FEMA 
Storage Facility ,md Plastic Home Products properties) 

• Stratigrapl1y- Depth and stratigraphy of the alluvium aquifer in tl1c iv1au nabo 

~~~~ -----U· r '-"'"------------·---------- ----------

CDIVI 

• Con tamiJ1 ation- Nature and distribution of VOC contamina tion within the 
allu vium aquifer 

• Pumpin g Effects- Effects of local pumpin g on groumhva ter flow 
• Groundwater/Surface Wa ter Intera ction - Rela tionsl1ip between grou nclvvater 

and surface \Vater in the vicinity of the Rio Maw·mbo 

A key considera tion in developing the fi eld investiga tion for the Maun<.1bo Site is that a 
contaminant source has not been identified . EPA investigated potential source arens 
iJ1 the Maw1abo mea (EPA 2006a) . EPA's SAT 2 Team conducted PA/Sls tha t included 
collection of soil and ground wa ter samples at 10 prop erties iJ1 the Ma unabo area. No 
evidence of chlorinated VOCs, the contaminants de tected in Lhe Maunabo public 
supply wells, v.•as detected in the soil or growl Lhva ter samples . .t\.!TBE, which '"'as 
found in a ground wa ter sample taken from a well at the Total Cas Sta tion, was also 
detected in the Maunabo No. 1 supply well. The hydrogeological in vestigation 
activities were designed to define the n ature and ex tent of the chlorinated VOC plume 
and to provide d ata lo support identifica tion of po tential source areas in the site 
vicinity. 

The major elem ents of the fie ld investigation fo r Lhe Maunabo site incl ude: 

II A ground wa ter screening investigation in cluding collection of soil samples at 
selected screening loca tion s to obtain preliminary inforrnation on groundwa ter 
contamination, aquirer lithology and sh·n tigraph y 

• lnstollation of p aired (shallow and d eep) m onitoring wells al locations selected 
based on the groundwater screening data 
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• Co lll~C tion uf s,lmpJt•s for litho lugic chMacter izcJlinn <md gamma logging of llw 
d eep well of each m onitoring well pair 

• Co llection of two rounds of groundwater snmpks from monito ring wells and 
lhe Maunabo supply wells 

• Synoptic water levd measurements taken in conjunction with the lwo rounds 
of monitorin g well sa m piing 

• Long-term, continuou s vvater level moni toring in selected monitoring wells 
• Slug testin g of shallow and dl'ep wells 
• Surface water, groundwa ter seepage, and sedimen t sampling in the Rio 

l\1aunabo 
• Grt>UJl.dW<1 lerj surfan' wa ter inll' rac ti on s tudy in tlw Ri o Maun<1bo 
• Source areL\ subsurfa ce soil snmpling (Option<1l - this activi ty ,.v ill beccmdudcd 

onl y if a source is identified) 
• Subslab vapor and indoor air Sclmpling in selected resid ences and commercia l 

establishments l·vill Lw conducll•d only if shallow ground vvater contaminc1 tion 
is identified in a developed arc<~ 

The groundwater screening program vvi ll provide' preliminMy information on the 
vertical and hori zontal cl1a ractcristks of the g roundwate r contamine1tion . Jt will also 

_ _ ____ _ _J,_rovid e additiona l informa tion on potential groundwater contamination sources in the 

COM 

area. Monitoring well installation and sampling, and lithologic characteriz<~ tion of the --
aquifer will provide informa tion on the geometry and lithology of the alluvium 
<lLJUifer, grow1dwatcr flow, and confirm the boundaries of the groundwater 
contamination. The suJface water and sediment investige1 Lion and the surface 
water/ groundwa ter interaction study will provide data to evaluate potential impacts 
of the discharge of contaminated groundv,ra ter to the Rio l'vlaunabo. Long-term water 
level monitoring and hydraulic testing will provide data to c·valuate the effec ts of 
pumping on the aquifer and aquifer hydraulic characteristics, respectively. 

COM d eveloped a ted1nical approach and p resented it to EPA in a Leclmicai scoping 
meeting h eld on December 7, 2006. The purpose of the tedu1ical scopli1g meeting was 
to presen t a preliminary technical approach and obtain input from EPA and 
stakeholders. A m eeting minutes letter summariziJ1g ch<~nges to the initial technical 
approach was prep ared and submitted to EPA. Input from the techJ1ical scoping 
m ee ting is incorporated iJ1to this work plan. 

CDM's technical approach includes elements from EPA's Triad approach guidance. 
The Triad approach is a COJ1L'eptual and s trategic frt:~mework that ex plicitly recognizes 
the scientific and technical complexities of site charac teri za tion, risk estimation, and 
Lrea tment design. The groundwater screening program employs a dynamic sampling 
approach intended to focus the sample localion s and sample de pths on contamiJ1otcd 
areas. Data from the previous d<1y's samples will be used to make d ecisions about 
subsequent sampling locations and will refine• the site's prrliminary CSM as the 
investigation proceeds. Regular discussions will be h eld with the EPA remedial 
project manager (RPM) and technical s taff regarding Lhe progress of sam piing and to 
modify sample locations and depths. This strategy will rt>duce cost by limiting the 
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n umber of monitoring \·veils to Lhosc s trictly nert'SS<lry and will ensure plaCL'nwnt of 
llw wt•lls a L the appropriate loca Lion and d eplh . 

4.2.2 Anticipated Laboratory Analyses 
RAC II fkld team personnel will collect enviro nme n tal san1pks in accordance with tlw 
r<1rion<lle described in Section 5.3 of this work plan. A U standard EPA sample 
collection a nd handl ing techniques will be utilized . Routine 1\. nalytical Service (T{AS) 
samples will be analyzed in compliance witl1 th e Field a nd Anal ytical Servi ces 
Tea ming Adv isory Committee (FASTAC) Policy. COM wil l pursue th e use of the CLP 
or DESA prior to using a labora tory su bcontract and altC' rna tives to standard CLP 
<mal ysis wi ll be sought vvith th e EPA Rl~gional Sam ple Control Coordinc1 tor (RSCC), 
prior to a ny sample collection activities nn d ,m alysl'S vi,1 a c;ubcnn tnwtcd laboril tory. 
Under thL' CLP "nexibili ly clause", modifications are often m<~de Lo C LP SO\Ns, 
enabling ach ievement of method d ctPcti on limits (1v1DL) that may mee t the sln ted 
crjte r i<~ . 

CDM will implement llw EPA Region 2 policy as shown below. 

Tier 1: Division o f Environmcnt<ll Science and Assessment (OESA) Laboratory 
_ _ ___ __,includ ing En vironmentc1l Services Assistance Tenm ESA T su ~port) 

Ti er 2: 

Tier 3: 
Tier 4: 

EPA CLP 
Region sp ecific analy tic<d scn·ices contrac ts (use CLP flex clnuse) 
Obtaining ana ly tical services using subcontractors via field conh'acts 
(such as RAC subcontractors) 

1\.11 fixed laboratory an alytical needs will to be submi tted to the EPA RSCC regardless 
o£ the EP A or CLP laboratories' ability to perform the required analyses. COM vvill 
utili ze the RAC II bnsic ordering agreement (BOA) laboratories o nly in the ev en t that 
the first three tiers a rc no t avail able. 

RAS CLP and DESA analytical results will be validated by EPA Region II. CDM will 
validate a ll subcontract laboratory data u sing the protocols specified in COM's 
valida tion SOP which w ill be a ttached to the QAPP. CDM will then tabulate and 
evaluate the data and use it to characterize contamination at the si te. All samples will 
be analy7.ed u s ing the m ost curre nt EPA-approved m ethods. Sampling procedures 
and speci fic analy tical method s will be d e tailed in th e si te-specific QAPP. 

Th e fo llowing sample analyses will be condu cted . 

• Groundwater Screening Samples: Low detection level (LDL) VOCs, with 24-
h our turn-around for faxed resul ts . 

• Surface Water and G ro undwater Seepage Samples: Surface water smnples 
will be analyzed for trace level VOCs, TCL semi-vola tile organic com po unds 
(SVOCs), pes ticides/ PCBs, T 1\.L metals, cyanide, hardness, alkalinity, 
ammonia, nitrate/ni trite, total Kjehldahl nitrogen (TKN), sulfa te, sulfide, 
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chl orid e, to tal orgc.111 ic e<:nbon (TOC), to tzilllissolvt!d solids (TIJS), <111d tolztl 
suspended solids (TSS). 

• Sediment Samples: Sediment samples wi ll be ullclly;.cd for fu ll TCL ana lytcs 
including pesticides, and PCf3s, TAL pa ramete rs, gr ain size, pi I, and TOC. 

• Monitoring Well Samples: Mo nitorin g wcJJ samples will be analyzed for trace 
level VOCs, TCL SYOCs, pes licides/ PCBs, TAL me tals, cyanide, chloride, 
methane, e th c.:me, ethene, nilTatej nitrite, sulfate, sulfid e, TOC, TSS, TDS, ammonia, 
alkalinity, hardness, and TKN. Ferrous iron analysis wiJI be conducted onsite. 

• Soil Samples (Optional) : So il samples wj lJ be anr~lyzed for full TCL anal ytes 
including p es ticid es a nd PCBs, TAL par<1meters, g rain size (one-half of the 
s,unples), pl f, and TOC. 

• Sub-Slab and Indoor Air Samples (Optional) : Sub-slab and indoor nir samples 
will be analyzed for selected VOCs basl'!d on grounchvater screening and 
moni toring well data by the RPA Method T0-15 me thod by an EPA la bora tory 
th rou gh the Flexibili ty Clause. 
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The ta sks identified in this section co rrespond lo EPA's SOW fo r Lhe t\1aunabo si lc, d ated 
Sq.1Lembcr 28, 2006. The tasks for the Rl/ rs pres('nted below co rrospond to the app li rCiblc 
t.1sks prcsc•nLL'd in Lhe ln!t•rilll Finn/ Cuidnnce jc1r Conducling Re111etlial IJwt·~li~ation:> anti 
I'C'a:-;ihi/iltf Studies unt!er CEr~CU\ (EPA 198R). In addition , E PA's SOW includes a lask for 
project close-out. The task presl'nlation ord e r and num bering scyuenC(' correspond lo Lh e 

work brcakdm·vn s tructure provided in EPA's SOW. 

5.1 Task 1- Project Planning and Support 
The projec t planning task generally involves several sublasks thnlmusl b(~ performed in 
o rde r to develop the plans and th e corresponding schedttlc m~ress<~ry Lo cxecult' the 
Rl/ FS. These su bt·asks include projec t CldministT,l lio n, conduc ting a s ill' visi l, pe rforming 
c1 rev iew <1nd detc1iled anc1lysis ol cxislinr, data , rtt lcnding technic<1J scoping JTt L!elings with 
EPA ,md o tl1er s upport agt•ncies, prcp<Hing this RJ/ FS work pl,m, prcpcHin g th e QArP 
and HSP, a nd procu ring and m an aging subcunlraclors. 

5.1.1 Project Administration 
The projec t adminisb·alion a ctivity involves regular du ties performed by the COM site 
m anager (SM) and the Program Support O ffice throughout the duration 0f this work 

----- -assignmt' nt. COM w 1 prov iaetl1efo owm g projecl admmish·a fion sup}"\Uftin tire----
performance of this work assigmnent. 

CClVI 

The SM will: 
• Prepare the technical m onthly report 
• Review weekly finan cial reports 
• Review and update th e project sch edule 
• A ttend quarterly internal RAC II meetings 
• Communica te regularly vvith the EPA RP1'v1 
• Prepare s taffing plm1s 

The Progrnm Support Office personnel \•vill: 
• Review the work assigrnnent technical and financia l sla lus 
• Review the monthly progress repo rl 
• Provide technical resource management 
• Review the work assigmnent budget 
• Respond to questio ns from U1e EPA project olficcr (PO) and contracting officer 

(CO) 
• Prepare and submit invoices 

5.1.2 Attend Scoping Meeting 
Pollowi.ng the receip t of this w ork assignment on Sc'ptembcr 28, 2006, the C OM RAC Jl 
technical op('ra tions mCtn,,ger (TOM) atte nded an initial scoping mee ting wilh the EPA 
PO, and CO, in New York on October 5, 2006, to Otltline and discuss the project scope. 
The EPA RPM and COM SM participated in the 111C'cling v ia teleph one. A Technica l 
Scoping Meeting vvas h eld on December 7, 200n. The meeting vvus attendt'd by C OM 
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pl'rsonnl'l , including thl' TOM, Sf\,1, Rl Ll'Cld!'r (f\11 ,), s!'nior scientis t (SS) and risk assessor. 
EPJ\ clltcndecs included Lhc PO, RPM, Project Hydrogcologisl, ProjL•cl Risk 1\sst'ssors, anJ 
qua lity assurance/ quality control (Q,\/QC) s pecic1lisls. 

5.1.3 Conduct Site Visit 
Tlw C OM SM, CDJ'vl RlL and EPA IWM condu ct('d a silc visi t on Oc tober 12,2006. CUI'll 
SM, TOJ'vl, and SS conducted c1 rollow up sill' visit o n Oclulwr 25, 2006 to develop a better 
understanding of local and site-speci fic conditions. Th1~ si te visits consisted of v is tJal 
observation of si te conditions, current use, and evaluating p o tential logis tical and hcallh 
<md safe Lv issues. 

5.1.4 Develop Draft Work PJan and Associated Cost Estimate 
CDf\J has prepared this Rl/ I-'S work plan in accordance \vith lh~.:• contract lerrns and 
conditions. COf\1 used exis ting site data and inrormalion, inrmmatinn from EPJ\ guid ;:mce 
documents (as <1ppropriatl') and tcchnk.11 directi on pw,·idt•d by Lhe EPA RPf\,J c1S the basis 
for preparing this work plan. 

This work plan i.ncludes a comprehensive Lkscripti on of project tasks, the procedures to 
accomplish lhcm, project documentation, and a project schedule. COM uses internal 

------E>AfQG-sys tems ar:Hi proGGdurG.c'>-to insm:e-thaUhc__w_or_k_pian and.J: r dclivcrables ar~ 
professionulquality requiri11g only minor revisions (to the extent that Lhe scope is defined 
,u1LI is not modified). Speci fica lly, the vwrk plan includes the follovving: 

• Identification of Rf project clements including plamring and activity reporting 
documentation, field sampling, and analysis ac tivi ties. A detailed work 
breakdown sb·ucture of the Rl corresponds to the work breakdown structure 
provided in the EPA SOW (dated September 28, 2006) and discussions ''"ith EPA. 

• COM's technical approach for each task to be performed, including a detailed 
description of each task, the assump tions used, any informa tion to be produced 
during and at the conclusion of each task, and a description or Lhe work products 
that will be submitted to EPA. Issues relating to management responsibilities, site 
access, site security, contingency procedures and storage and disposal of 
investigation derived wastes are also addressed. Info rmation is presented in a 
sequence consistent with the SOW. 

• A schedule with dates for completion of each required activity, critical path 
miles tones and submission of each ddiverable req uired by lhe SOW and Lhe 
anticipated review time for EPA. 

• A list of key con h·actor personnel supporting Lhe project (Section 7) and th e 
subcon tractor services required for the work assignment. 

COM will prepare and submit a draft work plan budget (as Volun1.e 11 o r the RJ/FS work 
plan) that follows Lhe work breakdown sh·urture in the SOW. The draft work plan budget 
con tel ins a detailed cost breakdown, by su btask, of tlw direct labor costs, su be on tractor 
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costs, other direct coste;, projt•d<'d base fee and <.nva rd ft•e, nnd any o tlwr s peci fic cost 
clements rl'quircd for ~wrfnrmance of each of the subtCJsks includeLl in the SOW. Other 
Llirt•ct costs are broken down into ind ividual cost categorit•s c1s required for this work 
assignment, based o n tl1e specific cost cu tegories negotiated under CDM's contrJct. A 
detnikd rationa le describing the assu mptiOJlS for es timating the prof~·ssiona1 levC'l of effort 
(PLOE), profess ionill and technical!t•vds ami skills mix, subcontrc~ct c~mounts, and o ther 
direct costs are p rovided for ct1ch subtask in the SOW. 

5.1.5 Negotiate and Revise Draft Work Plan/Budget 
CDM personne l will attend a work plan negotiation meeting a t EPA's d irectio n. EPA nnd 
CDM personnel will d iscuss <md c1grec upon the finaltechniccd approach and costs 
rt •quin~d tn tlCCoJTlplish llw ta sks dt'lailed in the worl< plan. CDM vvill submit a negotia ted 
IVork plan and bud get incorpor<lting th e ag rct•n1ents mad t• in the negotiation meeting. 
The negotiated \•vork plnn budge t will include a summary of the negotiations. CDM will 
s ubmi t the negotiated work plan and budget in htllh hard copy <mu electronic formals. 

5.1.6 Evaluate Existing Data and Documents 
As part of the preparation o f the work pl<m, COM reviewed data collected during 
previous investigations at the sitt'. Analy tical data and other info rma tion from these 
l'la€-k ground flGf-Hm en tS-WG.J:.g__incorptlJ:a t.ed, .-'>·V h crc..ap.pUca.bk~tbis_pla nning _ _ 
document. Exis tin g da ta are summar ized in Sections 2 and 3. 

5.1.7 Quality Assurance Project Plan 
CDM will prepare a QAPP in accordance with the Uniform federal Policy (UFP) for 
QAPPs and current EPA Region II guidance and procedures. The QAPP '"'ill be submitted 
as a separate deliverable. The QAPP describes the project objectives and o rganization, 
functionnJ activities, and QA/ QC pw tocols Lha t will be used to achieve th e required 
DQOs. The DQOs will, at a minimum, reflect the use o f analytical methods to identify 
and llddress con tamination consistent with tlw levels for remedial action objectives 
identified in the NCP. 

The QAPP includes sampling objectives; sample loca tions and frequ ency; sampling 
equipment and procedu res; pcrsmmel and equipment decontamination procedures; 
sample handling and analysis; and a breakdown of samples to be analyzed through the 
CLP and through other som ces, as well as the jus tification for those decisions. The QAPP 
is \·vri ttcn so tha t a field samplin g team unfamiliar w itJ1 U1e site \•vould be able to ga ther 
the samples and field measuremen ts. Teclmical Standard Operating Proced ures (SOPs) 
arc included in the QAPP. Each SOP or QA/QC protocol has been prepared in 
accordance w ith E.P A Region ll guidelines and the site-specific 1:-JSP. 

The QAPP also addresses site management, incl uding site contTol and site operations. 
The site control section d escribes how approval to enter the areas of in ves tigation will be 
obtainL•d, a long with the site security control nw,lsures, and the field office/ command 
post fnr the field investi ga tion. The logis tics of all field inves tiga tion ac tiv iti es are 
described . The site opt•rations section inclu dt•s a project organizn tion chnrt and delineates 
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the rl'S jlUns ibilil ics o f kl'y fi<·ltl and offin' teil m mvn1bL'rs . A schedul e will be inc luded th a t 
s hows Llw p ropost•d schedu ling of L'<lCh major fit•ld activity. 

Any si g11ificant changes to the QAPP \·vi ii n' q uirL' c111 amendment; mino r ch<m ges w ill be 
don.unented on a Field C hange Reques t r orm and submitted in a Iettl'r to the EPA RPM 
and EP A QA o ffice r. 

Other Q u ality Assurance/Quality Control Activities 
Quality assurance activi ties to be perform ed during the im plem entatio n of this w ork plan 
may also include intcrntl l office and fi eld or la bo ra tory technical system s audits, field 
planning met~ lings, and quulity assurance rev iew s of all projec t plans, measurem ent 
l'l' po rts, and subcc,nlr<tl'ln r procurcnwn t packngcs . The qu <1lity assurancl' requi rements 
Me d iscu ss<!d furtlw r in Sect ion 7.2 o f this work plcm . 

5.1.8 Health and Safety Plan 
CDM '"' ill prepare an HSP in accnniancc w ith 40 CFR 300.150 of the NCP and 29 CFR 
1910.1 20 (l)CJ) rmd ('1)(2) . Th e J-1SP includes the following site-specific information: 

• 
• 
• 
• 
• 
• 
• 

I -Iazard assessm ent 

'f'"l·aining-reg ui-remen ts.-------------------------
Definiti on of exclusio n, contaminant reduc tion , and o ther work zones 
Moni toring procedures for site op erations 
Safe ly pr ocedures 
Personal pro tecti ve clo th ing and elJUipment requirem ents fo r variou s field 
op erations 
Disposal and d econtaminatio n procedures 
O ther sectio ns required by EPr\ 

The HSP also includes a contingency plan which addresses site sp ecific condition s w hich 
n1c1y be encountered . 

ln c1cldition to the prep aration of th e f-ISP, hea lth and safe ty activities will be monitored 
throug hout the field investigation. The HSP will sp ecify ni.J· m onito ring procedures in the 
exclusion zone established around th e drilling rig or s<11npling loca tions. A qualified 
hea lth and safety coordinato r, or des ign a ted representative will attend the in.itial fie ld 
planning meeting nnd m ay p erfo rm a site v is it to ensure lhat all health and safe ty 
requirem ents are being adhered to. A member of the field team will be designated to 
serve as the onsite h ealth and safety coordintl tor through out the field program . This 
pe rson will report directly to both the fi eld team lead er and the health and safe ty 
coordinator. The HSP will be subjec t to revis ion, as n ecessary, based on new inform a tion 
that is discovered durin g tl1e field invcstiga lion. 

5.1.9 Non-RAS Analyses 
This subtask is n ot required for this w ork ass ignment. Non-RAS analyses are d escribed in 
Section 5.4.3. 
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CDM will participate in various meetings with EPA during th e course of the work 
t~ssignmcnt. As directed by EPA's SOW, CDM has assumed eight mcetinr,s, with two 
people in a ttendance, for four hours per meeting. Six of thest' meetin gs will be held in 
Puerto Hiro and two will be held in Nc•w York. CDM w ill prc•pare minutes which list thr 
attc ndct•s and summnri ze the Jiscussions in each 111l~eting . 

5.1.11 Subcontract Procurement 
This subtask will include the procurement of all subcontractors required to complete the 
fie ld in vestigation ac tivi ties. Procurement activities include: prt•paring the technical 
s t,Jtcmcnl of work; preparing Information for Bidders (lfo'B) or Rcyuest for Proposal (RfP) 
packages; conducting pre-bid s ite vis its (when ncrt·ssary); rl'sponding to technical c1nd 
administrative questiLms from prospective bidders; perfnnnin~ teclu1ical and 
adtninistrCt tive t~vc:lluations of bid documents; performing the 1wcessary background, 
rde rcncl', insurance, and financial checks; preparing consent packages for approval by lhc 
EPA CO (when neet~ssary); and awarding the subcontract. 

To suppo rt the proposed field activities, th e following subcontractors \·v ill be procured : 

• A licensed d nTier to rill groundwa ter St1'Cening-borb1gs,st~il bt'lrin~s, iHSfall d.Fld--
devclop m onitoring '"'ells, piezometers and staff gau ges 

• ;.\n analy tical laboratory subcon tractor to perform non-RAS analyses described in 
Section 5.4.3 and on Table 5-1 

• A licensed surveyor to survey the location and elevation of all monitoring wells, 
piezometers, and sta ff gauges that w ill be ins talled during the RT/ FS. Because the 
si te area is large and the location of the source (s) is w1known, a d etailed 
topographic map will not be produced for the site. The locations of sampling all 
poin ts and monitodng wells will be displayed on or tl10-rectified aerial 
photographs. 

• A culhlral resources subcontractor to conduct a Phase IA survey of t11e local area 

• A subcontractor to haul and dispose o f investigation derived \"'aste (JDW), 
resp onsible for the removal and prop er disposal of roll-off containers and s torage 
tanks containing RI generated waste liquids and solids 

All subcontTactor procurement packages will be subjec t to CDM's technical and QA 
reviews. 

5.1.12 Subcontract Managen1ent 
The CDM SM and LJ1e CDM subcon tracts managers will perform the necessary oversigh t 
of the subcontTacto rs (identified under Section 5.1.11) needed to pe rform the RI/ FS. C DM 
will institute procedures to monitor progress, and maintain sys tems and records to ensure 
that the work proceeds Rcrording to the subcontract and RAC II contrnct requirements. 
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COM l•vi ll rL'v icw anJ <1 pprove subcon trtlclo r invoin~s c1 11LI issut' ;.1ny llt'(L:ssa ry subcontract 
mod ifi ca Lions. 

5.1.13 Pathway Analysis Report 
In accordance with OSWER Directi ve 9285.7-47 entitled l~i~k 1\ !' :WS:-.111£'111 Guidelines for 
S/.lperfunt.l - Pari f) (20o-ta), CDM will p rovide I~ PA w ith s tanda rd tables, workshee ts, and 
suppnrtinp, information for thP risk assessnw nt as an interi m de>livc ruble p ri or lo 
prepar<1 tion of the baseline human lwa 1 Lh risk assessnwn t report. CD lVI will prepme a 
Pa th ways Analysis Reporl (PAR) that consis ts of Risk Assessment Guidance for 
Superfund (RAGS) Part D Standard Tables 1 th rough o <1nd supporting text. The PAR will 
summarize Lhc key assumptions regarding potentia l receptors, exposure pathvvays, 
exposure va riables, chemical dis tribu tio n, and chcm icc~lloxicity values th <~t \·viii be used to 
estimate risk in the baseline humzmlw<llth risk assessment. Because RAGS Part D Tables 2 
and :1 sunlm<uize si te data, these tables of the P/\R wi ll be prepared afte r analytical dtlta 
<"oll t'Ctt'd during the Rl site in vestigation Me available. Preparation o f the PAR initiates 
the r isk assessment process, '"'hose components are described in greater detail in Section 
5 .7.1. 

CO M '"·ill coordina te wilh EPA to define potentia l exposure pa thways and human 
------=-re=,c~e=prors:-'FoCICCOtnpl-i1ih-this, GDM wi.JLre\t.iC.I~-uic ) c informa tio n obtained fron1 

EPA pertaining to the M aw1abo si le, including da ta ge nerated during previous 
investiga tions. COM will integr<~te this informa tion with site da t<1 generated during the RI 
site investigation. Background inform<~tion on the site will be summarized, and samples 
will be collected , and the data analyzed for various m edia vvill be discussed. Th e 
treatm en t of da ta sets (e.g., duplicates, spli ts, blanks [trip, field, and laboratory], multiple 
rounds, and qualified and rejected da ta) will be discussed , and chemical-spl:.'cific exposure 
point concentrations (EPCs) for each exposure scena rio will be determined. Based on 
current knowledge, po tential receptors include residents (adul ts and children ) u sing 
untrea ted private wells which draw on the contmnina ted groundwater of the aquife r. The 
receptors with the highes t potential exposures ar e residents (adults and children) who use 
the groundwater as drinking water. Recreational users (both adults and children) of the 
Rio Maunabo w ill also be evaluated as pot~'ntial recepto rs for exp osure to the COPCs in 
sediment and surface wa ter. Additional receptors may be identified as data are collected 
during the Rl. 

Exposure variables to be used for the calcu la tion of daily intakes w ill be presented . 
Carcinogenic and nonca rcinogenic toxicity values for chem icals o f po tential concern and 
the sources of these values will be presented in the PAR. The COM risk assessor wilJ 
coordinate with EPA, if necessary, to acquire toxicity values from NCEA for compounds 
that are not in In tegr a ted Risk Info rmation Sys tem (l RIS) or the Provisional Peer Rl'viewcd 
Toxicity Values (PPPTV). As no ted above, the selection oJ chemicals of po tential conce rn, 
ex posure pa tlnvays and receptors, exposure concentra tions, exposure variables, and 
toxici ty values will be summarized in tabu lar form in uccordance w ith the Standard Tnbles 
of RAGS Part D. 
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Upon EPA's c1ppruv<d of the PAR, CD!\ I wiii L·valu.1Ll' pnt<•ntia l exposures and risks 
dSsocinlcd wi lh the s itl' <~nd ini lidlc prepa ration of tlw draft basclirw human Jwal ll1 risk 
<1SSL~ssml' l1l n •po rl as d escribed in Scclio n S.7.1.1. 

5.2 Task 2- Community Involven1ent 
CDJVJ will provide lcchn ica l supporl to EPA during th ~ pe rformuncc of llw foll owing 
cnmmunity involve menl activiti0s Lhrougho ut th e RI / FS in accord<m cc wi th Comm1mity 
l~t'lations in SureJfund-11 HnnJhook (EPA ·1992b). 

5.2.1 Community Interviews 
C D'!\ I w ill perfo rm th e fo llowing acti vities: 

• Pn'p<:l!'ation fo r Community lnterviev,·s- CDl\'1 \·vi ii revil•\N background d ocuments 
and provide technica l and bilingua l support to EP!\ in conducting community 
inte rviews '"'i th government offic ials (fed eral, Commom..,,ea lth, town, or city), 
env ironmenta l g roups, local bromicast and print media, either in person or by 
telepho ne. 

• Questions for Commun ity lnlervie,,._·s- CD!vl will p rep<rre draft interview 
--- --------~questions il1 both§,<mish a nd English for EPA's review. Final ques tions will 

CDIVI 

renect EP/\'s comments on the dr,1 ft ques tions. 

5.2.2 Community Involven1ent Plan 
CDM will prepare a draft Community Involvement Pla n (CI P) that presen ts an overview 
of community concerns. The CIP will include: 

• Site background information includin g lnca tion , d escription, and his tory 
• Community over vie\\' including a community profile, conc~rns, and involvement 
• Community involvement objec tives L1nd plclruwd activities, with a schedule for 

perfornumcc of ac tivities 
• Mailil1 g lis t of contac ts and interes ted parties 
• Names and addresses of in.£ormation repositories and public m<'e ting fa cility 

loca tions 
• List of acrony ms 
• Glossary 

CDM w ill submit a FiJ1al ClP which reflects EPA's comments. 

5.2.3 Public Meeting Support 
CDM will perform lhe followiJ1g activities in supp<.nt of six public meetings and 
availability sessions. 

• Make n !ser vations for m ee ting space, in accord <mce wi tl1 EPA's direction . 
• A ttend three public n1eetings and three availability sessions, and prt>pare dra ft and 

final mee ting summaries. 
• ResPrve cl courl reporter fo r each of the th reL' pub) ic m ee tings. 
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• Pro vid1• full - p<~ ge and " fmtr on n nt•" pr~p,c copy o f nHx' tin~ transcripts, both in h ard 
copy nn d on a 3.5-inch di.skl' tte in Word Perfect ·12 or lntes t version . 

CDM \•viii develop dn1ft visuol aids (i.e., transparenl'ics, slides, and handouts) as 
ins tructPd hy EPA CDM will dl•vrlop final visual aid s incorpora t ing all F:PA comments . 
For buLlgeting purpos1~S, CDM will nssu me 35 slides and 75 hando uts for each public 
nwcting. Tlw handou ts will be prep<~ red in Engli sh and Spanish. 

5.2.4 Fact Sheet Preparation 
CDM will prepa re draft inform <~tion lette rs / updates/ fact sh eets. CD M will research, 
write, edit, design, lay ou t, and pho tocopy the fact sheets. The fact sh e~ ls will be written 
in both Engl ish Li nd Spanish . CDM will alt<Kh mc1iJing labe ls to tlw fact slwets before 
d elivering th em to EP 1\ h·o m w here they will be mail ed. fooT budgeting purposes, CDM 
will <1 ssumc th ree fact sheets (one fu r cCJ ch public mee ting), three to fi ve pages in length, 
wi th f(1ur illustrt~lions p er fo ct sheet. COM assumed 150 copies of each fact shee t will be 
p rovided to EPA. Final fc1 ct sheets ·will refl ect EPA's comm.enls. 

5.2.5 Proposed Plan Support 
CDM w ill provide adminis tmtive and teclmical support for the prepara tion of the draft 
and final Propn5eal'f<iri. L escn 1ng lhe prcferred<llt-eTmTtivc:-cn•d-the-nltem a tives--------
evaluated i.n Lh e FS. The Proposed Plan will be prep<1red in accordance with the NCP ,1nd 
the most rt'cent version of EPA Co111 1111111ity Rdntions in Supt:1funtl - 1\ Hmulhook (EPA 
1992b). The Proposed Plan will describe opportunities for public i1wolvt:.>ment in the ROD. 
The Proposl'd Plan will be w ri tten in English and Sp anish. 

A draft and final Proposed Plan '"' ill be prepared. Th e final will re fl ect EPA comments. 

5.2.6 Public Notices 
CDM ·will prepare newspaper announcements/ public notices for each public m ee ting, for 
inclusion in Lhe mos t widely read local n ev,•spapcrs, v.,ith each ad placed in two large area 
\•vide ne v.·spapers and a smell! town local newspaper. Three public 
armouncem entsjnotices will be prepared in both English and Spanish. 

5.2.7 Information Repositot·ies 
In accordance wi th lhe SOW, this su b task is currently not applicable to this work 
assignment. 

5.2.8 Site Mailing List 
CDM will upda te Lhe community relatio ns mailing list two times fo r the Maunabo site. 
The m<1iling list will be developed under Sublasl< 5.2.2. and is es timated to con sist of 130 
names. CDM \•vill prov ide EPA with a copy o f the m <1 iling list on diskette and mailing 
labe ls for each mail ing . EP A will do the ac tua l mailing of any information to the 
community. 
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CDM w ill proviJe adminis trative and technical support for Llw M;mnabo s ite 
RL'sponsiveness Summary. Tht~ draft document will lw pn•p<Ht'Lf by compili ng and 
sumnwrizing thr pub lic comments received during tlw publi c comment period on the 
r)roposed Plan. CDM will prepare technical responses for selec ted public comm en ts, for 
EfJ A review and use in preparing formal responses. CDM assumes 150 separate 
comme nts will be received und that 130 responses will be necessary. 

5.3 Task 3 - Field Investigation 
This task includes all acti vitil~S rela ted to implementin g field investigations for the Rl/FS 
ft1 r the Maunnbo sih!. The task descriptions have been d evelop ed nftcr r eviev,, Clnd 
L' Va lu<ltion of s ite backgrou nd data currently <.lV<1i labl c Lo COM. SL·ction 4.2 - Work Plan 
Appro;xh- dl!snibes the technica l npproach to the ficlu investigation, field investigation 
a ctivities, m edia to be investigated, and cmlicipatcd J,1hora tory cmalysl'S. 

5.3.1 Site Reconnaissance 
To complete this 1\J/FS work plan, CDTV[ conducted an initial site visit to become familiar 
vvith locu l and site-specific condition s. CDJ\'1' s SM and RJL conducted a rL'connaissance of 

- --------the:;ite·crnthurrotinEI-i-ng-m:ea--I:O-e-\Caluate..Jogistical issues relevant to tJ1c grounLhva ter 
screening program, monitoring ''vell installation, and surf.:1ce wa ter and sediment 
sampling programs. 

CDM 

Additional site reconnaissance activities will be performed to support m obilization and lo 
prepare for drilling and sampling activities. During the s ite reconnaissance, sampling 
locations will be identified and m arked , property boundaries and utility rights-of-way will 
be loca ted, utility m ark o uts will be completed by CDM's drilling subcontractor, and 
photographs will b e taken . Site r econnaissance activities a lso include oversight of the 
cultural resm.uces subcontractor and surveying subcontractor. 

The follo\~v ing reconnaissan ce activities arc also required to suppo rt th e fi eld activities: 

• ldentify and n1ark out groundwater screening locations 
• Identify and m a rk out final loca tions for monitoring wells 
• Identify and mark out stream sampling and groundwater/ surface water 

interaction measurement locations 
• Oversigh t of cultu ral resources sur vey 
• lde11tify and me1rk soil source investigation boring locations (Optional) 
• Identify sub-sla b e1nd vapor intrusion sampling in four residences or buildings 

{Optional) 

A well survey of po tcn tial residential and commercial vvells will be cond uctcd during si tc 
reconna issance activit-ies. The survey will include a search of available databnses a nd 
records and consultation w .ith PRASA and municipa l offices. 

5.3.1.1 On-site S urvey of Potential Source Areas 
CDM will also conduct on-site s urveys of pott' ntial source cl n~as previously identified by 
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E PA's S;\T 2 Te<1 rn and a t a Dry Clt>ane r idcntifil'd hy CDM and EPA d uring llw site vis il. 
Although the P A/SI repor ts concl uded no fu rther resp onse actions for most o f tlw 
facili ti es, the data an d his torical info rma tio n col lected by SAT 2 is Vl! ry lilni ted . Th e o n
s ite survey w ill collect <1 dd itio nal infonnalion on these facili ties wh ich may h elp iden tify 
potl'ntial sources o f VOC )jro und wa te r con ta m ina tio n . 

Tlw reconnuissancc w ill incl ude visu r1l inspec tio n of tlw in tt•r iors of llw buildings and the 
ex te ri or facil ity proper ty for evidence of pas t and presen t d is posal areas or disch arge 
po in ts (flo or drains, disch nrge pipes, wns te hand ling prtlCtices, e tc.), discussions w ith 
cu rren t owners/ opera tors, and sea rch of PREQB records for additio nnl his torica l 
info rm a tion on s ite operc1 tions and was te disposa l. O n-site su rveys w ill be conducted a t 
tlw fo llowing prop e rties: 

• Fi ve light in d us tr ia l fac iliti es currently mvned by PRIDCO 
.,. Cen tro de /\copio Ma nufilcturing 
.. juan O rozco Limi ted, Inc. 
.. Pue rto Rico Bever age 
.. Plas tic Hom e Products 
.,. FEMA Stom gc FaciJity 

• P RASA Wastew a ter Trea tment Planl 
- •--EI-Negror \mo-Bo d y / Parts-5hop 

• Esso Gns Station 
• To~l Gas S~tion 

• Maunabo Dry Cleaning 

EPA , . .,ilJ be resp on sible for obtain ing access to the properties lis ted above. 

Po tential source areas, includin g small prin t shops and bu ildi ngs across the Rio Ivla unabo 
from Maunabo Public Supply Well #J, w il l be in ves tiga ted dming s ite reconna issance 
activities. Municip al recor ds and officials will be consulted to determine if an y print 
shop s v,rere loca ted in Mauna bo. The businesses ncross the Rio Mauna bo w ill be 
evalunted by interviev,rin g the owners and employees to d e termin e the type of business 
op er<1tion that exists at eoch loca tion. 

5.3.1.2 Groundwater Screenjng!Monitoring Well Installation Reconnaissance 
Prior to the grounchvatcr screenil1g nnd monitoring well dril ling activi ties, the fie ld team 
will vis it proposed groundw a te r screen ing and m on itorin g w ell locations to iden tify exact 
loca t ions and assess poten tia l logis tical issues and p hysical access cons train ts for the dr ill 
ri gs. Prior to performing an y drilling, CDM's drillin g su bcontraclor will reques t a u tili ty 
markout to identify the locn tions of unde rground u til ities . CDM will verify tha t the 
u ti li ty marko u t vvas perfo rm ed before drilling activ ities begin. Po tentia l problem loctltions 
w ill be d ocumented and ph o togra p hed and locations m<1y be adjus ted to facilita te access. 

5.3.1.3 Topographic Survey Oversight 
A top og raph ic m np o f the site w ill no t be crea ted since the s ite co ns is ls o f a large area and 
a source area has nol been identified . An o r thn-rectificd L1cr ial pho tograph will be used as 
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tlw bast' m ap for wt>ll ,md swrn pll' loo1lions nnd figure devt'lopnll'n l. T wo surveyin g 
evt'nts nrc anlici pt~ll'd : T hl! firs l su rvey even t will occur immediuld y following lhe 
grou n d wa l<'r screening investi gation and lhe second w ill occur aflt'r lhe mon itoring wells 
ill"<' i nslal lcd. ll i.s an ticipaled lh<1 t llw Jocalion s c1 nd c levwlions of lhe gro und wa kr 
scrcen ine pnin ls, s urface wa te r a nd scdinw nl samples, groundwa lcrfs urface wa ter 
in leraclion poin ls, ,md s trt'Ct rn staff gau ge wil l be su rveyed during the first surveying 
<'v en l. The loca tio n and ek •valion of nwnilor in g wells v,ti i'J he s urveyl'd d uri ng lhc second 
s urveyin g even t. ThreC' dc>va tions vvi ll be determined a t each m o nito rine w ell : the ground 
surface, lhe lop of lhe inner casing, and th e top of lhe o uter casin g. 

5.3.1.4 S urface Water and Sediment Sample Location Reconnaissance 
Pr itH to conductin g th e s urf<1CC Wel ter c1nd sedim ent sn m p ling nn d surfar<' 
vva tvr/g roundl·va tt' r in tL·rnctitm stud y, ll1c field t Pi'l ll1 will visit propost'd loca lit1ns on Lhe 
Rio tvta unabo lo assess polen tia!Jogistical issues, safety issues, and p hysical access 
cons trai n ts. Potential problt'm locations will lw docunw n ted and p hotogra phed ,md 
sampling loca lions may be ad jus ted based on the reconn <1issancc. 

5.3.1.5 Cultural Resource s Survey Overs ight 
Th e COM cultural resources survey su bconh·ac tor wj]] condu ct a cultural resources s urvey 
coveringl:-ht! st m:lJ' an'o-:--'-fhe--5 ta·ge ]~A Gal tll-I.:aJ-ResG-urce$Su t:.\Le.y__k\~).l!.:.q~=a~re""· d~il:..:.l ___ __ _ 
or der to d etermine the p resence or absen ce of cultura l resources w hich m ay be im pacted 
by th e implcmenlatiLHl o f a n y remedial actions . The Stnge lA survey is th e in itial level of 
s urvey a nd requires comprehe nsive documentary resea rch an d. an initial wall<-over 
recom1aissance an d surface inspection. COM will oversee the on -site acti vities of the 
cul tural r esources su bcontractor. 

5.3.2 Mobilization and Demobilization 
Th is subtask will cons is t of pro perty Ctccess ass is tan ce; field personnel or ien tation ; field 
o ffice and equi pm ent m obiliza tion al1Li d em obiliza tion; a n d field supply ordedn g, s taging, 
an d transp or t Lo the si le. 

5.3.2.1 Site Access Support 
Access to public areas and p riva te prop erty will be needed to execute the field 
inves tiga tion. EPA will be responsible for obtaining site access. COM will assis t EPA 
w ith site access. Significant access support is a nticipa ted for Lhe on-s ite surveys o f 
potential source areas, groundwate r screenin g in ves tiga tion, m onitoring well in stalla tion 
and sampliJ1g, vapor intrusion sampling, and source area soil sampling. 

COM wiU provide a list of p roperty owners (public an d private) to be accessed during the 
field acti vities . T he lis t will include th e m ailing add ress and telephone number of lhe 
properly owners. On ce EPA has established th a t occess h as been granted, sa mphng 
activities can begin. COM w ill contact and coordina te w ith prope rty owners and local 
officials (for work in p ublic a reas) to schedul e sam pling activities . 
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Prior to performing the RJ field activi ties, each fi eld team nwmber wi ll rev iew all project 
pla ns and participate in a fjeid planning m eeting conduc ted by the COM S M <md Rl L to 
becom e fa m ilicn w ith the his tory of the si le, health ancl safely requirements, field 
p rocedures, an d QAPP. All new Ii<!ld personnel w ill. receive a comparable briefing if they 
do nol a ttend the initi nl field pl <1nning meeting a nd /or the tailga te kick-off m eeting. 

Supplt~mental mt~e tings may be conducted as required by <my changes in s ite conditi ons or 
tu rcvit•w fi eld o peration procedures. 

5.3.2.3 Field Equipment and Supplies 
Equ ipment and fi eld s uppl y mohili7.,ltio n w ill en ta il o rder ing, re ntin g, and purchasinp, zdl 
equipment and supplies n eeded f0r each pcut o f th e Rl fie ld inves tigation . This will also 
include .s taging and transferrin g all equipment and supplies to and from th e s ite. 
Mc<.1StHem ent and T es t EquipmL'nt fo rms v.'ill be complL>led for ren tal o r purc hase of 
<'quipnt.ent (in s truments) that will be utili7.ed to collect field m easurements. The fie ld 
equipmen t will lw ins pected for acceptability, and in s l:rumenls calibrated as required prior 
to u se. This task a lso involves Lhc cons truction of a dccontamintt tion are<1 fo r sampling 
equipm ent an d personnel. A separate decm1tamination pad w ill be constructed by the 

-----dTtll tng--subccmtraetor--fer El.-rill-ing--equ-i pn:len-t~-------------------___ __ 

It is anti cipated tha t one m ajor m obilization w ill bt• r equired c1t the beginning of the field 
investigation a nd one majo r d em obiliza tio n event 'vill be r equired a t the cuncl usion of the 
fi eld investigation . A minor d emobil iza tion will occur at the conclusion of the 
groundv,ra ter screening i.Jwes tiga tion and a m i nor m obiliza ti on will occur p rior to 
in stallation of lhe m onitoring wells . 

Field Trailer, Utilities, and Services 
Arran gem ents for the lease of a field LTailer and associa ted uti liti es (telephone, d a ta line, 
and elcch·icity), a secure s torage area for lOW, tr ash contai.J1e rs, and portable sani tary 
facilities will be m ade. The command post area must be large en ough to accom.moJatc a 
40-foot office b·aile r, two 20 n tbic ya rd roll-of£ con tainers, one 10,000 gallon tank, portabl e 
sanitary facilities, a decon tamination area, drilling equipment and supplies, drill rigs and 
subcon tractor support v ehicles, and COM vehicles. EPA w ill assist with finding a suitable 
location for the command post area. 

Health and safety work zones in cluding personnel d econlami.J1ation areas wilJ be 
established. Local au thori ties such as the police an d fire depc:~rhnents w ill be notified prior 
to the s tart o f field activities . Equip m ent w ill be d em obilized at the completion of each 
fi eld event, as necessary. Demobilized equipn1ent will include sampling equipment, 
drilling subcontractor equipment, health ond safety equipme nt, and decontamination 
equipment. 

5.3.2.4 Site Prepantion and Restoration 
Site Preparation 
CDM will vis ually inspect d rilling a reas for till' presence of overhead u tili ties and surface 
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ft•cltu rL'S tl1t1Lcould limit tlw mobil it}' <H usc of a drill r ig at tlw proposed loL·a tiuns. The 
drillin g subcontrac tor ,,v ill bL' responsible for contncting an upp roprillte utility h>c,1tion 
service to locale <1 nd mark 01-1tunde rground utilities. 

CDM plans to usc t'xisling roadway ri ghts-of-wa y, open span!, i1ml c learings to the 
mCiximum t•xle nt possible to Jccess sampli ng locc1 tions. 1-1 0\"'cver, it may be n ecessary lo 

ch!ar some areas of vegeta tion in order lo access sampling loca tions . The drilling 
subcontractor will be responsibl e:' for clearing vegetation. C O M will direct <1nd oversee 
any necessa ry clearing activities condu cted by th e drillin g subcontractor. 

Si te Res toration 
Field activities a re Pxp cc ted lo occur on pri.vdtt' a nd public propcrti t~s. ln Lhe ewnt tha t 
properties are impac ted by fi eld acti vi tiL•s, Llw propert~' will be n•s ton •d , a s 1war as 
prartic,1 ble, to the conditions t•xisting immL'diately prior to su ch ac tivities. CDM will 
me1intai.n photographic documcntc~tion nf s ite condition s prior to com m encemen t of c1nd 
"fter com pletion of Rl field acti vi tit'S . 

At the com pletion of the fi eld activiti es, d econ tamination pad materials will be 
d econtamina ted and removed from the command p ost area. Tl1e decontamination a nd 

______ _,_,comn1a nd pos t area will be restored, as near as p racticable, to its o riginal condition. 

CDM 

CDtv1 persom1cl will p erform field oversight and health and safety monitoring duri..ng site 
restoration fi eld ac tiv ities. 

5.3.3 Hydrogeological Assessn1ent 
This section defines the o bjectives of the hydrogeological ussessm ent and describes the 
hy drogeologic in\'eSligation act ivi ties that will be performed to identify potential som-ce 
arcus, define the na ture and extent of groundwater contamination at the Maunabo Site, 
and support development of the CSM and h y drogeologic framework for the site. Section 
4.2 - Work Plan Ap proach - d escribes the overall technical a pprodch to the Rl and lh e 
major elem ents of the fi eld investiga tion . 

Review of previously collected data indicates significan t gaps in the umiers tanding of the 
nah.tre and extent of groundwater contamination and the hydrogeologic fra mework a t the 
site. CDM revirwed exis ting infonnation provided by EPA's SAT 2 Team w hich included 
PA/SI Rep orts fo r p o tential sources and groundwa ter sampling results fo r publk supply 
wells. CDI\·f a lso re viewed historical sampling data from the Maunabo public supply 
wells, a nd publis hed geologic and hydrogeologic rep orts fo r the area. 

There a re significant gaps in informa tion to suppo rt d evelopment of a d e tailed CSI\1, 
including ground wa ter Oow direction, lithology and geo1ne try o f the unconsolidated 
sedimen ts, aq uifer prope rties, and interaction between groundwa ter and surface wa ter 
nca r th e Rio Maun a bo. 
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Th e primary objt•c tiv(•S o f the hydrogt~o l og i c<ll a%cssm cnt <Ht' to: 1;\..\ 
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• Provide geologic, hydrogeolog ic, a mi n mtaminant di s tributio n data Lo dete rmi1w 
Lhc na ture t~nd ex tent o f g roundww tt' r co nlamin,1tion 

• RefiJl l' the h yd rogeologic as pec ts of Lhc t·urrent CSt'v1 
• O btain d a ta o n aquifer properti es and groundwater flow 
• Provide data on the groundwa ter jsu rf,Ke Wi.1 te r interaction 

In support o f Lhc primary o bjectives, the fo ll owing hydrotjeologic investigatio n activities 
w ill be p er formed a t the s ite: 

• Gn .mn d \'\later s n t'e n i..n g s urvey 
• Mo n itoring well drillin g a nd i.ns ta ii<1Liu n 
• G amm a logginE 
• Syn o ptic wCl tcr level meils u rl.'nw nts 
• G rou nd water / Surface Wa ter lntcrt~ ction Ev,1lua tion 
• Aquifer testing 
• Long-term groundwa te r level m o nitoring 

5-:-3-::'3. J:-G ro ttn cl wat-e-r-.£ t-H~-en .i.ng.JJUT es ti.gati on 
CD M' s technical approach. includes clem en ts~h~-o~n~1-;E:;P~A-;-;, s::-;:;:T:-n:-. a-t-;-1 -:-<1-:-p-p-r-=-o-a-=-cl;:-1---:g:-u---:i--:;d;--a-n_c_l'-. "'1"''1-, e-, ----

groundwater screening p rogram employs a dynamic sampling approt~ch intende d to focu s 
the sample loca tions and sample d epths on con tamina ted areas. Da ta fro m the previtlUS 
da y' s samples will be used to make decision s a bout s ubseque nt sampling locations and 
v,rill refine Lhe site's preliminary CSM as U1e inves tiga tion proceeds. Re gula r discu ssio ns 
'"'ill be h eld with the EPA rem edial project manager (RPM) and technical s taff regarding 
the progress of sdmpli.ng <1mi to m odify snmple loca tions and d epths. This s tra tegy w ill 
reduce cost by limiting the number of monitoring wells to those s tric tly necessary and w ill 
en sure placem ent of the w ells at the appropriate loca tion and d epth. Groundwa ter 
screening will be p erformed to fill th e da ta gaps d escribe d in Sec tion 
5.3.3. The objectives of the gn 1uml.w ater scn~ening su rvey include: 

• Es timate the vertical and later<1l bounda ries of groundwa ter conta mination 
• P rovid e basis for selection of monitoring w ell location s, depths, and screen 

intervals 
• Provide preliminary infonnntion on litholo gy of the alluvium. aquifer 

Gr oundwa te r screening will be p erfo rmed at up to 28 loca tions alon g four transects u s ing 
the direc t push technology (OPT) sampli11g method . Twenty four prop ose d gro und wa ter 
screenin g locations arc sh own on Figure 5-1. Four contingency screening loca tio ns, n o t 
s hown on Figure 5-1, are included to provide flexibility to coll ect additional g rou ndwa ter 
screening samples to inves ti gate p o tential source areas and to refine VO C con cenb·abon s 
be tween sampling loc<ltions or a t lhc ends of tra nsects. Groundwa ter screening a t the 
contingen cy location s w ill be based on ev alu a tion of th e d a ta from prev ious locations. 
Th e contingency screening loca tio ns will be appro wd by EP A before sampling begins. 
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Tlw tranSl'Cls Me )',l'nerall y ori l' nl"t•d pc rpcndicu leu to llw csl"ima tt'd g roundwater fl ow 
dirt~clin n bul access <1nd physic,11 constrains on the loc<~lions were nlsn considered . Actudl 
sampl ing loca tions wi ll bt> based on the rcsu]L<; nf U1e on-s ite reconn<~issance and will be 
confirmed w ith EPA prior to conducting the san1pling. 

B<~sed on reviPw of avai lable geologic inform.:ttion, the offected Ivlaunaho public supply 
w (' Jis arc drill ed to to tal depths nf 80 tt) 125 feel. The alluvium is ll1in (approximately 20 
feel thick) to the north of the vdll<'y, near the FEMA Storage Facility (EPA 2006a) nnd 
thickens to approximately 170 to 200 fcclloward lhe south, near I\1aunabo #1 and thl' Rio 
Maunabo (Adolphson et al. J 977). The screened intcrvnl o f Maunabo #1 is reportculy 50 to 
90 fee t bgs. The groundwa tcr lab It' is generally Jess lh<m I 0 f0ct bgs in th e si le area and, for 
es timating purpoSl'S, is assum ed to bL~ I 0 feet bgs . The cslirndtt'd tota l depth of the 
g roundwc1tcr screening sa mples along Transect J (T-J ), T-2, <1 nd T- 4 is ·130 feet b gs. This 
dq:>th is considered adt>qua te basl'd o n the availnble information on the uepths o ( Llw 
tvlaunabo pul1lic supply vvcl l .scrccn.'i. The to tal deplh of snccn ing samples along T-3 is 
estimated a l 70 feel because the bedrock is sha ll mver in that area. Table S-2 summari zes 
the scret'ning depths and number of sdmples that \•vill be collected during the 
groundwater screening invcstigatjon. Fev,rer samples may be collected, depending on the 
results of the sampling. 

ft is assumed that all of the locations along T-1 and T-4 \•vill be drilled anu samples"'' Tbc 
collected from all of the prop osed depth intervals. For T-2 and T-3, VOC Li<lta frum the 
previous day's sampling will be evaluated to aid in the de termination ofv,,hen lo 
terminate sampling along the transect. Samples will be shipped on a daily basis to a 
laboratory for VOC analysis with a 24-hour turn-around lime. Because of the low 
concentrations of VOCs de tected in the pubhc supply wells, sample quantitation limits for 
VOCs vvill be less than 1 ug/L. Groundwater samples v,rill be ana lyzed by EPA m ethod 
SOM01 .0 o r an equivalent 1nethod for trace level VOCs. With the exception of a fev .. ' 

compounds, this m ethod provided de tection limits 0.5 ug/ L. 

To es tablish a profile of gr oundwnter contamination, a. t each groundwater screening 
loca tion, a OPT probe fitted with a screen will be driven to the target depth . A 
groundwater screening sample will collected at the te rminal depth . Sampling will 
proceed upward, toward the ground surface, from the terminal depth. Groundwater 
samples will be coll ected a t 10-feet inte rval s at all of the screening points. The final 
sample will be collected at a depth of two feet below the groundwater surface. 

A peris taltic pump and polyethylene tubing will be used to purge the well point. The 
OPT rods Vli ll be purged to clear the screen of fines and to produce as clea r a sample as 
possible. Each sampling interval will be purged before it is sampled lo ensure th at the 
groundwater is representative of the sampled interval. Purge water will be monitored (or 
pH, conduc tivi ty, temperature, dissolved oxygen, and turbidity. Once the m onitoring 
rarmnctcrs have stabilized samples will be collected using polyethylene tubing fitted wi th 
a check valve . 
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Samplt•s will be shipped to a fixed- base labor,1to ry fo r h llv conn'n lrc:ttion VOC ana lysis on 
<1 24-hc,ur turnarou nd bt1sis. Laboratory services wi ll be ob t{l ined using EPA's FASTAC 
s tra tegy <.IS describvd in S(·clic.1Jl 4.2. 

Thl' CDI'v1 SM Clnd Rl fit ~ ld lask mllnage r wi ll h o ld dilily Lhscuss ions w ilh th e EPA RPM 
and hyd rogeologist lo eva luate sample annlytica l d c1 la and to dl'l c>r minc w hen to 
terminate snmpling. Based on a rcvk•w of the VOC data and discussions with EPA, 
sample locations and/or sample deplhs may be modified or snm plc locations mdy be 
d eleted . Any such m odifica tions will be approved by llw EPA RPM . 

Lim itiltion of the DPT Drilling Method 
Thl~ I :10-fout sc rt>en in g d e plh is n~.::' <H lhc lim it of the direct push tt~chnology . lf site 
et1nditiuns arc such thal it is not possib lt> to rt•,Jch th (' targd dvpths, then <~lternate dril ling 
and Stlmpling nwthod will be conside red. Any such change wi ll be approved by EPA. A 
dt•sc rip tion o f the al te rnate drillin g and sampling method is provided below. 

Hollow stem auger (HSA) is the proposed al te rna te drilling metho d if Lhe target screening 
d epth ("1?>0 feet bgs) cannot be reach ed using D PT. This method will on ly be used for Lhe 
screening intervals that can not be reached us ing lhe OPT. Groun Lh·vater samples wiU be 

~~----coltet1-elt-usingu HydrOf'>tUIE-lH:OH'-@~o}U ~v.all?n t-tecbnolog1' ,ileJ1illyed inside the HSA. H SA 
w ill be used to drill to the Larget depth and the H ydropunch sampler will be driven belO\·V 
the bottom of the augers. The Hydropunch will be purged to clear the screen of fines anJ 
o btain" sample represen tative o f the interval. Purge water will be monitored fm pH, 
conductivity, tem pera tme, dissolved oxygen, and turbidity. Once the m on itoring 
paramete rs have stabilized samples will be collected using po lyeth ylene tubing fitted with 
a check valve. Following collec tion of th e sam ple the HSA will be advanced to the next 
in terva I and the 1-Iydropunch will bP driven a head of the augers and interval purged and 
sampled. The process will be repeated until th e ta rgl~ t d epth for the location is reached . 
Sam ples will be analyzed for the same p arameters as sampl es collected using the OPT 
m ethod . 

CDIVI 

Letter Report and Ivlee ting with EPA 
At the conclusion of the groundwa ter screening p rogram, CDM w iil p repare a le tter report 
summarizing and. evalua ting the groundwater screening data and proposing loca tions and 
d epths fo r permanent monitoring wells. COM will attemi a meeting with EPA to ob tain 
input on and finali ze the loca tions of the proposed monitoring well locations. Following 
th e mel'ting w ith EP A, CDM w ill prepare and su bmit meeting minutes summ arizing the 
conclusions of the m eeting. 

5.3.3.2 Lithologic Sampling and Logging 
Subsurfc1ce soil samples will be collecled at l'igh t groundwa ter screening loca tio ns to 
provide lithological information to enhance lhe CSM and to support selec tion of 
permanent monitoring well loca tions and cons lTuction materials. The soil sam ples w ill be 
collected after the gro undwa ter screen ing is comple ted. The soil samples will not be 
submitted for cl1cmical an alysis. The proposed locations for lithologic sampling and 
loy,ging are shown on Figure 5- l. 
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At t'ilch I i thologic s,1 m piing loca lion, 4-fool core smn ph's wi l1 lw colleclt>d a t ·1 0-foo t 
intt~rvc1J s using DP"C starling Cit Lh e surface 01nd procct~ding to tht~ lcrmin<.1 l d epth of the 
boring; 1;-\0 feet for T-1, T-2 <:md T-4 loca tio ns a nd 70 feel for T-3 loca tions. Three locll tions 
c:tl on g the 'J'-1 transt~ct, l\'>'0 l oc<~ lions alon g the T-2 and T-3 transects, and one loca tion at T-
4 transect will be selected fo r lithologic sampling <~nd logging. A total of J 00 samples will 
be collected for lithologic logging: 84 samples from the T-1, T-2 and T-41ocatilms and 16 
from th t• T-3 locations. Lith ologic Jogging will be performed by the on-site geologist ami 
recorded in the field log book. Lithologic sampling and Jogging procedures will be 
d e ta iled in the QAPP. 

5.3.3.3 Monitoring Well Drilling and InstaJlation 
This sec tion d csc ribt•s th e m onjtoring \•Vl'll drilling and inslcllldlion activities tha t will bt:• 
pcrfornwd to support Lhe RJ / FS. l'VIoni tori ng Wl' lls vvi !1 be inst,11Jed fol luwing com plt•Lion 
of the ground wa ter screening survey is complete . 

The prin\il ry objectives of Lhe monitoring well inst<11la tion and sam p1 ing me Lo: 

• D efine the nature and extPnt of groundv,' att~ r co ntamination 
• Collec t lithologic and s tratigr<1phic data to refine the CSM 

~-rov.i lig .. ..wel ls Jor aquifer tcs.~...~.ti.unr,g ___ _____ ______ ___ _ 

• Provide a means to m onitor temporal changes in co ntaminant distribution 

Sixtl'en monitoring wel ls will be installed in the allm·illln aqui fer and lhrec m oni torin g 
wells will be ins talled in the bedrock. Bedrock \vel Is will be installed a t the FEM A Storage 
Facility. The PA/51 conducted for this facility indicated that groundwater was n o t present 
above the bedrock surface. 

Alluvium Aquifer Monitoring Wells 
A to tal of 16 m onitoring wells at 8 locatio ns are proposed, including one background well 
location. Figure 5-2 shows the locations of n1onitoring wells. f-lm,vever, m onitoring w ell 
locations and d epths m ay be m odified based on evalua tio n of the ground water screening 
survey d a ta. 

For cost estimation purposes, it is assumed that wells will be installed in pairs consisting 
of a deep and a shallow we lL This will provide a means to define the ver tical boundaries 

. of groundwa ter contamination. Due to the varyin g d ep th of the a lluvium aquifer, it is 
estima ted that six shallow wells will be drilled to a d epth of 50 feet bgs and that two 
shallow wells \•Vill be drilled to a depth of 30 feet bgs. Six deep wells will be drilled to a 
depth of 90 feet bgs and two d eep wells will be drilled to a d epth of 70 fee l bgs. 

It is anticipated that m onitoring w ell s \•vill bl' instzdled us ing the HSA drilling 1ne thod. 
Eight-inch diameter boreho les w ill be drilled to the targe t d epth. Monitoring wells will be 
constructed of 4-inch diamete r Schedul e 40 polyvinyl chloride (PVC) casing and J 0 foo t 
lengths of s lo tted PVC screen . It is assumed tha t wells in the alluvium will be single
cased , a lthough, if a significant day layer is found Lo sepa ra te the shallow aquifer zone 
from the deep aquifer zone, doubl e casing w ill be used . EPA will be consul ted abou t this 
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issut• ,md a Pield Change Request wi ll he suhmitlt~d. An y <1 ddi tional cos ts w ill be ou tli m•d 
in a work pla n let ter a nd submitted to EPA. The ann ulus around the well screen wi ll be 
bcKkfi lh•d. w ith sand \·vhich will extend 2-feel above th e w<:~ ll screen. A 2-foot bento nite 
sc<1 l v,•ill be placed above lhc sand pack a nd th e r emaiJljng annulus wi ll be grou ted to the 
surface. An 8-i.nch s teel protective casing wilh a locking cap wil l be ins tull ed a nd a 
concrete coll <ll' will be poured around the \·veil. The well sc reen s lot size and the g rade of 
filtc.:· r sand will be d e te rmined based o n lhe results of llw lithologic sam pling of the 
groundwater screenin g loca tions. Well drilling and cons truction deta ils will be sp ecified in 
the si te-sp ecific QAPP . 

Split-spoon sJmples vvi ll be coll ected a t 5-foot intervals from th e surface to to ta l d epth in 
tlw Lll~t•p well of the l'ach well pCiir. 'flw splil spoon samples will be logged by the on s ite 
gt~n l ogist. T he lithologic infurmation w ill be used to s u ppor l d cvclopnwnl of lhe 
hydrogeologic frclmcv,ork and CSM for the site. Jt is import<mt to idt•ntify th r prcsl'ncc of 
s ign ifi ccln t clay layL•rs, sand and gravel layers, and o th er g<'n logic matt~ rie:1 l s tha t moy 
control o r limit ground wa ter flow and contaminantlransport in the aquife r. Split-spoon 
samples \-\'ill be screen ed wi th a photoioni zation dete cto r (P!D) Lo id en tify contaminated 
zones within the borehole. The PID screening d ala wi ll b e used to rdinc placcm.en t o f tlw 
well screen. 

Bedrock Monitoring Wells 
Three m onitoring wells w ill be drille d into bedrock; one upgradient of the FEMA Storage 
Fac ility and tvvo downgrJdient (Figure 5-2). It is an ticipo ted that one bedrock m on itoring 
well will b e cored . The cored well will be drilled f irst a nd Jogged to identify potential 
water bearing zones in the bed rock. The three bedrock wells w ill be insta ll ed 
approximately 30 feet into the bedrock or a to tal depth of approximately 60 feet b gs. A ir 
ro tary drilling w ill be used to d rill through the unconsolidated mater ie1 ls and a t least five 
feet into competen t bedrock. 

Air Rotmy Well Drilling 
Th e unconsolidated soil p ortion of the borehole w ill be advanced from th e ground surface 
to the b ed rock u sin g an air ro tary drilling m e thod to create a J 2-inch diameter borehole. 
A 8-inch diameter carbon s teel casing will be tigh tly sealed into competent bedrock 
surface usin g a cement/bentonite grout slurry. Upon ins tallation of the o uter s teel casing, 
the core w ill be drilled (see b elow) . After coring the b oreh ole will be ad van ced throu gh 
th e bedrock using the air ro tary with d irect circulation drilling method to create a n ominal 
8- i..nch borehole. The on-site geologis t wiJl m onitor and record th e m aterials brough t to 
lhe surface by the air rotary d rilling m e lhods . 

Rock Coring Well Drilling 
An NX rock coring bi t will be used to advance a nominal 3-inch diame ter boreh ole to 
d epth . Upon completion of the cor in g, the boreh ole will be reame d to provide a n ominal 
8-i.nch diameter bore hole. The on-site geologist w iU log tl1e rock core, place the core in a 
core box, a n d store the core box for future reference. Th e rock cores will ei ther b e 
trnn sferred to a governm ent archive o r disposed of by the IDW s ubcontrac tor e~ t th e 
completion of the work assigmT1ent. 
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lk drock Mo nitoring Well Installation 
Upon comple tion of the boreh ole to the target d epth , Llw well wil l Lw ins t,11led . The 

bedrock boreholes \•Viii be do uble cased. Mon itoring ' "-'e lls \·vi iJ he cons truc ted of 4-inch 
d i(tme tt>r Sch cd u le 40 PVC cas ing and I 0-f oot lengths of 0.10-inch slo tted PVC snt>en. The 
annulus around the well scn:'c!n will be backfilled with sand which w ill ex tend 2-fcct 
c1bove the well scn •en . A 2- fool bentoni te sell l w ill be pl<~ced above tlw s<m d pack and the 
remainin g an nulus will be ~rouh•d to the s urface w ith cPmen t/ lwn tonile g rout. A Jll- inch 
s teel pro tective casin g w it..h a locking c,1p vvill be insta lled and a concrete collar will be 
poun~d around the w ell. Well drill ing and cons truc tion detail s w ill be specifi ed in the site
specific QAPP. 

M onitoring Well Development 
Moni toring Wl' ll instnll<ltion w ill not be considt' red com plete until the WL'lls h<Jve been 
ful ly developed. Mon itoring well tl evelopn1en t will be performed to remo ve s il t an d WL~ Il 

construction ma te rials from the ·we'll and sand p<Kk a nd to provide a good hyd ra u lic 
connection between the '"'el l and the aqu ifer materia ls . Turbid ity, pl i , templ'ra ture, 
conductivity, and dissolved oxygen will be mun ilurl'd du rin g d evelo pm ent. Developmt-nl 
w iJl continue until a ll p<.uometers have stabili zed ('·vi thin I 0 pcrcCJl t for successive 
measw ·em ents) and the wa ter is dear. \:Veil d evelopmJ.>n t procedmes wi U be d etailed in 

-------.h e sile-spccific-eA-PP-:-. ---------------- --------------

IDW Management 
DriJI cut tings lln d wa t~o· r from drillin g ope ra ti ons will be con tainerized ,'It the d rilline 
location and transpor ted by the dri llin g subcon tractor to a cen tral waste stora ge ar ea. 
Liquid wastes \•Vill be b·nnsfcrrcd to a 21,000 gallon Baker tank and drill cu ttings vvill be 
tran sferred to 20 cubic yard roll-off containers for subsequent sampling, characterization, 
and disposal by CDM's TOW su bcontTactor. 

5.3.3.4 Synoptic Water Level Measurements 
Two rounds of synoptic water level eleva tion measuremen ts w ill be taken in the 19 IW\•vly 
ins talled w ell s to d efine groundwater flow at the s ite. The syn op tic groundwater level 
measurements w ill be taken in conjunction with the two ro unds of gro undwa ter s<~mpling. 
Ground wa ter con tour maps will be cons tructed for each of the shallow and dt'ep 
gro Lmdwa ter monitor ing zones, and will be included in the Rl/ FS reports . 

Before taking wa ter level m easu rem ents , each well's loca tion and eleva tion w ill be 
d etenni..ned by a licensed land surveyor. Eleva tio n measurem ents will be m ad e at marked 
wa ter level m easuring points on the im1cr casing, th e top of o u ter protective casing, and 
the adja cent ground surface. The •..veils w ill be allowed to eq uilibrate after developm ent 
for n minimum of two weeks before wa tl'r level m easurements are taken. 

5.3.3.5 Natural Gamma Loggin g 
Once well cons truction is complete, na tural gamm a logs will be ru n in the deep ,.vell of 
each mon ito ring well pair and the three bedrock monitoring w ells. Gamma logs will 
assist w ilh identifica tion o f clay layt~ rs in th e overb urden . Gammu loggiJlg wi ll b e 
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rl('rfornw d by CIJM ~wrsnnnel. Rt•su lts of Llw gamm c1 logging w ill be corrcbted vvith 
li tho logic logs. Gcophyske1l logging procedures w illlw fully dl'lai led in the QAPP. 

5 .3.3.6 Groundwatct/Surface Water Interaction Investigation 
The grnundwa lt.• r /SLi rfact' watt•r intl!racti on will be eva luatt'd in the Rio M(lunabo. A s taff 
gau ge anJ fivt• tem po ra ry tiri \'te~-point piezome t'l~ rs w ill be instnl lC'd in the s treu m bcd of 
the Rio Maunabu. The loca ti ons of the tempo rary p iezom e ters are shown in Figure 5-3. 

The tempo ra ry piezmn e ters wil l cons is t of a d rive-point scree n 6 to 12-inches in length 

t~llached of s tainkss stt•el p ipL'. The screen w ill be d riven 3 to 4 feet into the streambed. A t 
e<1ch location , ,.va ter measurements wi ll be t,1ken of the vva tc r level in sid e the piezo me te r 
and tJw wntL·r ll~vcl tlf the strt'a m . Both lll C'(lSu n•meJ1tS w illlw re ferenced to the same 
loca tion <1 t th e top of the piezom e ter. The eleva tion and Joc,Hion of the t(lp of eacJ1 

p iczonte tc•r will b e su rveyl'd . 

The st,Jff gau~L~ l•v ill consis t of <.1 cc1lib m tcd sca le a ffixed to i1 s t L~l'l rod dri vt•n into tlw 
s treambed. The top of the staff gauge will be su rveyed so th a t v,•,1tcr level measurements 
can be rdcrenccd to a kn ovcn da tum . The tempo rary piezomete rs and s taff gauge wil l be 

_______ _,!i~n~s~tao!.!lc.!.'l e,..L~J ~cl t lucat ions th a t a re accessib le by wading. A d etailed dL•scr iption o f the 
grou nd water/surface wa ter interaction investigation will be p rov1 eL m the s]E=e--.-s=p"c~c~ifi 

QAPP. 

CDIVI 

5.3.3.7 Aquifer Tes ting 
Several typ es o f aqu ifer tes ts coul d be perform ed a t the site, including long-term (e.g., 24-
hour to 72-h o ur) pumpin g a t <1 selected m oni to rin g well or specially ins talled well, limi ted 
pumping (e.g., 4 hours) at o ne o r m ore selected mon itoring well s, or slug tes ls in the 
screen inter vals of selected monitoring wells. After discuss ion s with EPA on the 
advantages a nd disadvantages of each type o£ tes t, EP A d e termin ed th a t s lug tests should 
be p erformed , w ith a contin gency to perform. a lim i ted (i.e., 24-h our) pum p tes t u sin g 
Ma u nabo # J pub lic supply well as a p umping well. Use of Maunabo #1 as the p u mping 
well v.· ill requi re coordin ation w ith P RASA to m aintain a con stnn t p umping ra te over the 
period o£ th e test. Since obser vation vvells aJe no t loca ted close to M.lllnabo #1, it is likely 
tll.~ t piezometers will n eed to be ins talled near Ma una bo #] to p rovide a m eans to observe 
drawd own in the aquifer during the test. Since th e use of Maunabo #1 is u n certain, n o 
costs are provided to conduct th e 24-hou r constan t r a te pump tes t. CDt\11 w ill contact 
PRASA a nd d e termin e if it is feas ible to u se Maunab o #1 as the pumping well fo r the 
aquifer test. If PRASA su p ports the use of Maunabo #1 and a g rees to maintain an 
i1ppropri.a te p umping rate for 24-h ours, CDM w ill p repare a cost es tima te for Lhc 
fo llmvin g activi ties: 

• EsUm utc the location s of the p iezom eters b ased on pumping ratl'S a nd <1quifer 
hydra ulic conductivity (us ing liter ature values) 

• In stall piezometers in th e v icin ity of Maunabo # I 
• Con d u ctlhe constan t ra te aqu ifer test 
• Evaluole the nquifcr test data 
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C Dtv1 wi ll su bmit a work pl <~n ldtl'r to EPA, det<~i ling the es limatl•d costs Lo conduct th e 
<1qu ifC'r test. 

Slug tes ts w ill be cnnductc~d at selected monitoring w ells lhilt cover a range of dep ths, 
lithology types, and locations across th e si te. Fo r cost C's timation purposes, it is assumed 
th c1t half of the 19 w el.ls will be s lug tcs h:'d . Slu g tes ts a rc a rupid and easy means to 
l's timate h ydraulic conductivity of an c1quifcr. Ad vant<~ges of slug tests over pump tests 
include th e fac l that little or no con taminated vvater is produced, w h ich then requires 
cont<~ inmcnt, s<~ mpling, and dispos<~l dS IDW o r tn•ahn cnt at the pump Les t s ite prior to 
disposa l. Disadvantages include that the hydraulic conductivi ty estimates are limited to a 
small volunw of the aquifer around the borehole; s lug Lcsts nlil)' only measure the 
hydraulic conductivity of Lhe sand pcll'k <~round the well scn !cn; or cxh·,,pnlating the 
rvsulls from one w<:>ll to other tl l'l.!dS or inte rvals o f Lhe aquifer may be qut>s lionable. 

Slug tes ts .ue comhtctL•d by ad ding (or removinp,/ displnci ng) c1 knovvn volume to (or 
from) the m o nitoring well to crcute e1 rupid rise (or fa ll ) in wat~:"~ r leve l. Water levels a re 
measured as Lhe water in Lhc well returns lo s tatic (pre- test) conditions. Water is 
displaced with C1 weighted cy linder of known volu m e. The r a le o f vvatcr recovery is 
m easurt'd with a pressure transducer and data recorder. Bo th ris ing and falling head slug 

_____ _ lests w ill be conducted . Slug tes t procedures w ill be fully detailed in the QAPP. 

CClVI 

5.3.3.8 Long-Term Water Level Monitoring 
The ove rc1llobjectivc of the long-term water level m onitoring program is to collect data to 
evalua te temporal fluctuations i.n water levels in the \·icinity of the affected mu nicipal 
supply ,.veils in response to precipitation and local pumping. The data will also be used to 
support the CSM and in the evalua tion o f gratmdwater flow . Long-term groundwater 
level monitoring will conducted in four shallow and four d eep monitoring wells and will 
occur over a period of four weeks. Data will be collected using it1-silu v,rater level 
monitoring instrum ents capable of storing '"'ater level da ta for the dmation of the test and 
equipped with baromelTic pressure compensation (Level Troll or equivalent). To provide 
baseline water levels and to verify the water level measuremen ts, manual W<lter levels will 
be collected a t the start of m onitoring; at weekly intPrval s during monitoring; and a t tl1e 
conclusion of the m onitoring. To ensure tha t the insh·uments are operatit1g properly, 
monitoring instrum ents will be checked on a weekly basis and the data downloaded and 
checked. At the end of the monitoring period, the data will be downloaded and stored for 
evaluation. To evaluate precipitation effec ts on wa ter levels, p recipitation data for the 
mon itoring p eriod will be obtained from a local wea th er s tation. 

Before ini tiating ,,vater level measurements, eClch well's location and elevation will be 
de termined by a licensed land surveyor under subcontract to COM. Elevation 
measurements will be made at marked wate r level m easuring points on the s teel casing 
and on the adjacent ground surface. 
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This st•cti on describes soil boring, drilling, and tes ting activities that will be performed as 
part of the RI invE:~stiga tion . The overall objectiw of the soi l sampling is to characterize the 
s urfnn~ and subsurface at a potential sou ret' area . 

Surface and subsurface soil sampling in c1 source area or areas is contingent upon the 
results of the otht~ r activitil:'s proposed in the work plc1n, therefore w ill only be conducted 
if the on-site su rvey or the groumhvater inves tigntion activiti es identify a likely 
contaminant source or sources. C OM will notify EPA if a po tential source area is located. 
Any subsurface soil Sdmpling activities will be c1pproved by EPA 

5.3.4.1 Source Area Soil Investigation (Optional) 
For cost estimating purposes, it is assumed that one source area will be investige1ted ctnd 
surface and S1J bsu rface soil samples vvill bL' collected a t 10 Inca tions in the vicinity of the 
source. One sm·fc:lcc soil sample (0 to 2 feet bgs) will be collected at each of the J 0 so il 
boring locations. Subsurface soil samples will bt" coll ected until the groundwater table is 
reached using a OPT rig. One sample will be collected from. the 2-4 foo t interval and then 
one sample per four-foot inter val thercnftcr (4-8 and 8-12 feet) based on visual 

--------,c bsel'Va+ien s-aHJ P-1-D-n~aLLings _ _LL.i..s_.es_timaled that up to tl1rce cores will be coll ec ted from 
each location. One soil sample will be collected from each 4-foo t core for a total of 30 
subsurface soil samples. 

CDIVI 

Upon re trieval from the drill rod each 4-foot core will be screened for VOCs using a PID. 
The onsite geologist will select the interval for analysis using the PlD readings togeth er 
with visual observa tions of any potential source materials. ff significant contamination is 
iden tified in other d ep th in tc'rvals by either visual observation or PID readings, additional 
samples mily be collected and documen ted in a Field Change Rec1uest Form. 

The lithology of each sample ,,viii be characterized and logged by the field geologist. 
Depth to groundvvater, if encountered, and PTD readings e1lso will be recorded in the log. 
To prevent cross-contamination, drill rods will be decontaminated between successive 
locations and new, polyethylene sleeves 1-vill be used for each sample. 

Surface and subsurface soil samples will be analyzed for full TCL/TAL Twenty percent of 
the samples will be analyzed for pH, TOC and grain size. Detailed sample collection and 
decontamination procedures will be provided in the QAPP. 

5.3.5 Environn1ental Sampling 
Table 5-1 summarizes the number of samples and associated analytical parameters for the 
various environmental media that will be sampled during the RI. The CDM RC'gional 
Quali ty Assurance Coordinator (RQAC) will ensure the laborato ry m eets all EPA 
requirements for laboratory services. QC san1ples will be collected in addition to the 
en virmunental samples discussed below. The number and typ e of QC samples will be in 
acco rdance w ith the EPA Region II CERCLA QA Manual. 
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Grounuwatcr samples w ill be coll ected <1 l the Maunabo site to c h<lr<Klc ri ~e the n cl lun:• and 
t•xtent of cont<1n1ination in groundw<l ter from contc-nnin <l nls ussociatcd with tlw site. 
Analy tical data from groundw<ltt•r Sclmpling will lx• used to Stlppor l preparation of the Rl, 
HH RA, <1nd fS reports. 

Tvvo rounds of groundwater sa mples will be coll< ~c tcd from thl' J9 monitoring wells 
installed during lhe RJ <lnd the four Maunabo public supply wells. A total of 46 
groundwater smnples will be coll ected; 23 samples during each round. A minimum of two 
weeks will elapse between well development and grow"llt wa tcr sample co llec tion. A 
minimum of three months will elapse between Round 1 and Round 2. Synoptic \•VC'I ter 
level measurements wi ll be collected from all monitoring we!Js prior lo sampling, as 
described in Sec tion 5.3.3.4. Monitoring wells \•Viii be purgt~d vvith Cl Gru nd fos Rediflo 2 
submersible pump Clnd sampled following the sitl•-specific low-How, minimal drawdown 
sun<pling procedure which follow the EPA SOP Ground 1'\la/er Sa111pling Pron'dllrl', J.mu 
Stress (Low Flow) Purging nnd Sampling (EPA l998c). G roumhv<lter sampling procedures 
will be fully d e t<1il ed in the site-specific QAPP. 

~~~---__ G_ro~u~n--.d_w_ater samples will be analyzed for trace level VOCs, TCL SVOCs, 
pesticides 7PCBs, and!AtliiDrganic~[ cr-sup·per ~eva 1-u atcim'l ob\atm:aLat.ten.uatiQILQ~f __ _ 
VOCs in groundwater, samples will be analyz0d for the following parameters: chlorid e, 
methane, e thane, e thene, nitrate/nitrite, sulfate, sulfide, <lnd TOC. Samples will a lso be 
annlyzed for water quality parameters i.ncludu1g TSS, TDS, alkalinity, ammonia, hardness, 
and TKN. Dissolved oxygen (DO), oxidation reduction potential (Cis Eh), turbidity, pH, 
temperature, ferrous li"on, <Hlll conductivity will be m.easured in the field. A flow-through 
cell will be used v.rhen m.easuring oxygen-sensitive field parameters. 

COM will review the resul ts of the Round 1 groundwater samples for de tectiuns of 
SVOCs, pesticides, and PCBs. One or more of these parameter g roups may be eliminated 
from the Round 2 analyses if there are no detections in the Round l samples. CDl\tl will 
identify the par ameters to be eliminated from ROLmd 2 (if dny) and discuss them with EPA 
prior to collecting the Round 2 samples . 

5.3.5.2 Surface Water, Groundwater Seepage, and Sediment Sampling 
Surface water, grotmdwater seepage, and sediment samples will be collected to 
characterize the nature and extent of contamli1ation in order to support RI and ecological 
and human health risk Clssessments. Since the site is currently identified as a groundwater 
plume wi th an unknown source (EPA 2006a), the major pathway for contamination of 
su rface water and sediment is via discharge of contnminated groundwater to the Rio 
Ma unabo. Accordingly, the s urface wa ler, groundwater seepage, and sedlinent program 
focuses on those areas where contaminated gTOundwater is expec ted to discharge. 1f 
during the inves tigation it is dctennli1ed that VOC contaminc1ted groundvcater is being 
d ischarged into Quebrada Arenas, COM will recommend to EPA the collection of surface 
water, groundwater seepage and sediment samples in Quebrada Arl'nas. 
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O ne ruund o f surf<l C<' wat<'r ;:md svdinwnl s<1 mples w ill be collected c1L SC V< 'Il loca ti ons in 
the J\io Maunabo. Surface waler and sediment Sdmplcs will be collected from Lhe stream 
ond streambed, rcs pt'c tivcly. In add itio n, one gr oundwater set•page sample will be• 
collected from e<:Kh of tht~ five tempnrc1ry piezometers installed as p<ut of the 
groundwater/ surface wa te r inter<~c tion invcsti);-n ti on described in Section 5.3.3.6. The 
location of Lhe surfa ce wa ler, sediment, <:1n d grnund w<:ltcr/surface water interaction 
temporary piezometer sam ples a re shown on J.igurc 5-3. Specific loca tions of the surface 
wa ter and sediment samples in tl1c field will be based on actual field conditions (such as 
amount of sedin1ent available) and bi<~scd tow,uds sedimentation locations (such as the 
slower flowing portions or the inside o f s tream bends, where lower flow veloci ti es 
promo te sediment deposition). Addition<ll dmvns tTeam Sl'Lhment samples will be 
n·commendcd to EPA if contamindlion is found in th e furthest downgradicnt sample. 

Sediment samples will be collected from a depth of n to 6 inches belm-v thf' sediment 
su rface. Surface water samples \-\'ill be collec ted directl y intt1 the sample contc1iners. 
Temporary piezom eter groundwater secpuge samples will be collected with u bailer . /-\ 
minimum of three volumes of w,1 Ler will be purged hom each piezometer prior to 
sampling. A fter the bailed samples a rc takc'n, diffusion bags will be pi<.Kcd ins ide the 
piezometers to collect VOCs for a time-,-v'eighted aver<:1ge concentration over two days. 
Bo th water and sediment samples will be collected using EPA-approved methodologies 

----------, ... -,hich wwDeTtilly detalleQ ill the QAP'P. 

COM 

Surface water and ground·water seepage sa1nples collected from the above locations will 
be analyzed for trace level VOCs, TCL SVOCs, pes ticides/ PCBs, and TAL metals, cyanide, 
n1kalinity, ammonia, hardness, nitrate/ nitrile, TKN, sulfate, sulfide, chloride, TOC TDS, 
and TSS. In addition, CDM will collect field measurements including temperature, 
conductivity, pH, turbidity, DO, and redox potential (as Eh) at each surface water 
sampling location and al eacl1 temporary piezometer sample location. 

Sediment samples will be analyzed for full TCL/TAL parameters, grain size, pH, and 
TO C. 

5.3.5.3 Sub-Slab and Indoor Air Samples (Optional) 
There is a potential for VOC vapors from the groundwate r plume to migrate to structures 
above the plume and affect indoor air quality . Vapor intrusion is assessed by collecting 
sub-slab air samples (below basements or foundation slabs) and air samples from interior 
spaces of residences or other structures. Cu rrentl y, information about the depth and 
l<:lteral extent of the plume and the nature of materials between the groundwater plume 
and the surface a re not known. The location of the contaminant source or sources is 
currently unknown and the specific contaminants to target for sub-slab and vapor 
sampling have not been defined. Vapor intrusion samples are contingent upon lhe results 
of the other activities proposed in the work plan, therefore, sub-slab and indoor air 
sampling are considered optional and will be performed only with EPA's approval. 

CDM will evaluate the distribution of VOCs in groundwater based on the screening 
survey and monito ring well data. lf VOCs arc present in groundwater beneath buildings 
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o r soi l in L11l' source cli'E'<l, C Dt\1 l•vil l pn'pM<' a lellt' r re port Llt·fin ing the cstim ~1 ted 

boundurics of the gro und wu tcr contamin c~ tion <lnd idl'ntifying po te ntially impacted 
residences o r bu ildings. The Jetter repo rt wi ll r ecomm <'nd locations for sub-slab and 
in d oor air sampling. C DM w ill discu ss tlw recommendations I>V ith EPA and upon EP /\'s 
ap proval, w ill conduct s ub-s lab sampling a t the ta rgeted bu ildi.ng(s). Indoor air sampling 
''" ill be cond uc tcd if the sub-sla b sam p iing results indica te the p o ten tiul (o r indoor 
mi gratio n o f VOCs to indoor air. 

fns talla tio n of sub-slab p robes and air sc~mpl i ng w ill be con d ucted in accordance w ith the 
P raft Cuidtmcc.fiJr Ez,aluatio11 ol tlw Vapor Intrusion to Indoor Air Pnthway from Crouudwali'r 
unci Soils (EPA 2002 or m ost curre nt vers ion ). 

For L·os t estima ting purposes, it is assumed the:1 t fo ur in itial su b-slab sam ples c1 m l fou r 
concurre nt s ub-s lab / indoor air samples (eight samples to ta l) will be collected from 
rL'~id L•nccs or buildings in M a un cl bo. T he conr urrc nt su hslab/ ind o tlr a ir sampk s will he 
co ll ected o nl y if VOCs m e d etec ted in the initial s ub-slab samples. If indoor air smnpling 
is conductPd , it is es tim a ted tha t one ambient ai r sample w ill be collec tL'U in con junction 
wi th thl' indoor air sampling. 

______ __,uh:slab_s_a mpling w ill require ins talla tio n of sampling ports throu gh the slabs on the 
buildings. A 1.5-inch diame ter h o le l·vill be drill ed thro ugh the con crete slab so a stainless 
s teel h1be can b e push ed on e foo t into th e m a terial below the slab few vapor testing. One 
ai r ca nis te r '"'ill b e placed in the gro un d fl our (lf ea ch building for 24 ho urs . Up on 
re tTieval, the a ir samples I·Vill be shipped to the laborator y for VOC analysis u s ing EPA 
T\ '[elhod T0-15 '"'i th SUMI\1A caniste rs . Sp ecific VOC compounds w ill be selected base d 
on the results of U1e g roundwater screening nnd m onitoring w ell sampling. Procedures 
fo r ai r vapor sampling will b e d etailed in the site-s peci fic QAPP. 

CONI 

Indoor air samples will be collected from the main living floor of lhe ho m e if VO Cs are 
d e tected a bove levels of concern s pecifie d by I~egion 2 in the initial subslab samples. ln 
ord er to pre vent interference, crawl s pace vents (if presen t) w ill be closed prior to 
conductin g indoor air sam pling. T he field team w ill survey the area fo r an y h ou seh old 
proLluc ts or conditions that could affect the indoor air sampling results. For the 
concurrent sampling, on e a ir canis ter w ill be placed in the m ain liv ing fl oor of the hom e 
a nd one canis ter will monito r sub-slab vapors for a p erio d of 24 h ours. Ambient a ir 
samples will be collected upwind of th e sam pling area, con currently w ith the indoor air 
samples. Upon retri eval, the air samples will be shipped to the laborator y fo r VOC 
a nalysis u s ing EPA Method T0-15 with SUMtviA canis ters. Sp ecific VOC compo w Kls will 
be se lected based on the results of the groundwater screening and monitoring w ell 
sampling. Procedures for air vapor sampling will be d e tailed in the site-specific QA PP. 

5.3.6 Ecological Characterization 
A n ecological ch aracte rization of the sitL' w ill be conducted to describe existing condition s 
relativl~ lo vege ta tion conu11unity s b·uctu re, wildl ife utilizCition, and sen sHive resources 
such as surface w a ters ,md wellands . Hased on the c urrent unde rs tanding of the s ite 
contmn in<1 tio n and the existing CSM, much of tlw contamina tion occurs in groundw ater 
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n nd is no t c:tvai Ia b l~~ lo PC() logica l r<'Cl'plors. r>o tl'n tic1l i m p<lC t lo L'colog ica 1 recepto rs occurs 
in c~reas whe re ground water d isch c1 rges to wa ter bodi t'S, which will be de ter mined during 
Lhe inves tiga tion. fn c1dd ition , ecolog ical r l'Cl' ptors may al.so be exposed to the 
contaminants in su rface wa te r and sediment o f Lh e Ri o Mau nabo. 

C roundvva ter fl nw in the vicinity of the VOC im pac ted wells is expl'clcd to be toward Rio 
t\ lau nabo. Tbt> L~cnlogird l characte ri za tio n will be conduc ted a t tlw Rio Mau nabo and 
limited Lo th ese <n cas vvherc po tential g rou ndwater discharge may occur. It '"'ill consist of 
a review of existing inform a ti on, an ecological field investigation, and identifica tion of 
three1 tem~d/ cnd,mgered spedcs and critical habita ts. I (during the investi gation it is 
d ch' rmin cd that VOC contaminated g ro und wClter is being discharged into Qucb re1da 
A rL'nas, the ecolngic.11 investiga tion w ill be expanded lo indudl' Q uebrada ArC'n <ls. 

C ritical h abitat is defined in the Endangered Species 1\ct as: 

(i) the specific a reas within the r,eograpbi cal mea currently occupied by a species, a t the 
tim e it is lis ted li1 accordance with Sec tion 4 of lhe Act, on which cHe found those physica l 
or biological fea tures (a) essential to the conservation uf the species, and (b) which may 
rc' quire special tnanagement considera tions or p rotection, and 

(ii) specific areas o utside the geographical area occupied by a species a t the b me it lslistea.-- -
upon a d etermina tion by the Secretary that such meas are essential for the conservation of 
tlw species. 

5.3.6.1 Ecological Field Investigation 
The ecological field investigation will be conducted to characterize the terrestrial and 
aqua tic comnmnities associated with groundwater d ischa rge areas and aquatic 
communities in Lhe Rio Ma unabo. rlabitat conditions will be visually inspected by 
walking the s ite and recording observations o f species composition and relative diversity 
and abundance, h abitat associa tion, and s urface wa ter conditions. Field observations will 
be record ed li1 logbooks and photographs w ill be taken to record both representative and 
unusual site conditions th at \·vould in fluence conclusions regarding potential 
contamine1 ti on pathways, food chain effects, receptor identifica tion , and ri sks to floral e1 nd 
faunal communities. The following information will be gath ered during the field s urvey: 

• General aguatic habitat condition s (e.g ., water velocity, bo ttom substra te, cham1el 
width, cha1mel depth, and extent o f bank vegetation cover) along the wa ter bodies. 
The Physical Charac terization/ Welte r Quality Field Da ta Sheet and the H abitat 
Assessment Field Da ta Shee t included in EPA's Rapid Bioassessmcnt Protocols for Usc 
in Strea111s and Rivers (EPA 1989b) may be u sed as tools to comple te the 
charac teriza tion of the aquatic habite1 ts . 

• Vegeta tio n community / cover ty pes an d observed vege tative species makeup of 
each r:mnmunity, including dominant sp~cies and general obse rvation of 
abundance and diversity with in each cover type, a t and in areas related to the site. 
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• Wildlife use obser va tions includ ing •vildlift• hahitdls, sper it~s, wildlift• 
concen lrali ons Clrt:~ Cl S, <tnd habitat U SC c1Cli viti es. 

• Gt~m· ral surficial soil con<.litions. 
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• Indica tions of environmental stn •ss that could be related lo site contaminants. 

An ecolog ical d escription wilJ be prepared for the RI re port and / or SLERA th <1 t discusses 
lhe vege tative communities, wildlife ha bitats, s uspected surface water tlrninage p athways, 
and obse rved a reas of environmen t<~ ] s tress or dis turbance. The following information 
will a lso be prcpnred and presen ted: observed potential surficialmigrc.1tion pathwnys; 
vegeta tion Clllnmuni lic>s and composition; observed terrestrial and aquatic wildlife 
h,1bitats; obse rved and expected wildlift• utiliz<t tiun of the site; pntenti<11 occurrl'nce of 
s late <md federal threatened, emlungered, or rare species and cri tical habi tats; nnJ 
obse rved ccolog ira l impairments. 

5.3.6.2 Identification of Endangered and Special Concern Species 
The Endangered Specic>s Act endeavors to conserve ecosystems inhabitl'd by endangered 
or threatened species, and to protect the species then'IS!:'lves. Th e presence of any 

----- ·eonmmnwecrl tlrorfcd-eral-thn~crtened-or ea t:"hl ngerecl-wil dl i ~ m-plan t spef-ies, or-
significant habitats at the site or surrotmding Clrea will be determined. EPA and the 
Puerto Rico Dcparhncnt of Natural Resources w ill be consulted to aid in this 
d etermina tion . Written communica tion from these agencies will be presented i.n the 
ecological risk assessm ent report. 

CDIVI 

H abitats essential to the growth and surv ival of rare plants and animals are considered 
critical habitats. Site we~lks con d ucted during the ecological cha racteriza tion will identify 
c ri tical habitats and the presence of these habitats will be noted in field logbooks. In 
addition, impairment (stressed vegetation, single species habitat) of critical habitats will be 
nott•d in fi eld logbooks. 

5.3. 7 Geotechnical Survey 
This subtask will not be utilized for this work assignment. 

5.3.8 Disposal of Field Generated Waste 
A subcontractor w ill be procured that will be responsible for the removaJ and proper 
dis posal of all IDW, including drilling cuttings, was te soil s, liquids, solids, and personal 
p rotec tive equipment. Representa tive waste samples will be collected and analyzed by a 
la boratory to characterize the was te. A technical sta tement of work w ill be prep ared for 
tl1e procurement of the waste h auling and d isposal su bcontractor under Subtask 5.1.11 . 
Field oversight and health and safety monitoring will be conducted during all waste 
di sposal field activities. 
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5.4 Task 4- Sample Analysis 
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Sl'ction 5.3and TCi blc 5-J specify Lht~ analyses (or L~a ch Lyp l ' of samples. lJL• tails nn ' 

sun1 marized bdow. 

• Groundwater Screening Samples: LlJL VOCs, w ilh 24-ho ur turn -a ro und for fa xed 
rcsulls. 

• Surface Water and Groundwa ter Seepage Sam ples: Surfi'lcc wa le r samples will be 
am ilyzeJ for trclCC' level VOCs, TC L SVOCs, pcsticides/PCBs, TA L metal s, cyanide, 
hanincss, alk<llinity, ammonia, n ih·a te/ nitritc, TKN, sulfute, sulfide, chlor ide, TOC 
TDS, <md TSS. 

• Sediment Samples: Sediment samples w ill be dnalyzed for full TCL/TAL 
pcl ramcters, g rain size, pH, und TOC. 

• Monitoring Well Samples: Monito ring w ell samples will be analyzed for trace 
level VOCs, TCL SVOCs, pes ticidcsj PCBs, TAL m e tuls, cyanide, chloride, 
m e thane, e thane, e thcne, nitra te/ nitrite, sulfate, s ulfide, TOC, TSS, TDS, ammonia, 
<J ikcllinity, hmdness, and TKN. Ferrous iro n analysis will be conducted o nsite. 

• Soil Samples (Optional) : Soil samples will be analyzed for full TCL/ TAL 
p arm11cters, grain s ize (one-half o f the snmples), pH, and TOC. 

• S ub-Slab and Indoor Air Samples (Optional): Sub-slab and indoor air samples 
w ill be analyzed for selected VOCs based on groundwa ter screening and 
m o nitoring weU da ta by Ll1 e EPA Me thod T0 -15 m e thod by an EP A labor atory 
through the Flexibility Clause. 

5.4.1 Innovative Methods/field Screening Sample Analysis 
This sub task is no t applicable Lo the remedia l investiga tio n. 

5.4.2 Analytical Services Provided via CLP or DESA 
RAS samples will be analyzed in compliance with the FASTAC Policy. CDM will pursue 
th e u se of the CLP or DESA and alternatives to s tandard C LP analysis will be sou ght 'vvi th 
the EPA RSCC prior to any sample collection activities a nd analyses via the subcontract 
RAC IT BOA labora tory. Under the CLP "fl exibility clause" m odifica tions a re often made 
to CLP SOWs, enabling achievement of MDLs that may m eet the stated criteria. 

CDM will implement the EPA Region 2 policy as sh own below : 

Til'r 1: 
Tier 2: 
Tier 3: 
Tier 4: 

DESA L<1 boratory (including ESAT support) 
EPA CLP 
Region specific analy tica l services contracts o r use CLP flexibility clause 
Obtaining analy tical services using s ubcontTac tors v ia field contracts (such 
as the RAC II BOA subcontractors) 
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Al l fixl'd l<~borc1tnry <lmdy ti rd l needs ,,v iii to bL' subn1itll•d to lhe EPA RSCC n!ga rdkss of 
lh8 EPJ\ o r CLP laboratories' ,1 bility lo pc•rfo rm. CDIVJ will utili:;.e the RAC IJ Jaborc1 lo ry 
BOA o nly in lhe even t thal thr fiTsl thrl'l' tic·rs a re no t av<1ilable. 

5.4.3 Subcontractor Laboratory for Non-RAS Analyses 
CDJVI hns procun'd subcon tract lc1bo ratu ries for ,malysis o f no n-RAS samples, incl uding 
f<Ist turnaround (24 hour) low delection limit VOCs. If DESA docs not have the capacity 
lo analyze th e non-RAS p arameters listed in Section 5.4, the samples will be analyzed by a 
R/\C JJ BOA subcontract labora to ry. 

CDM l"' ill selec t l<1horatory sub((ln tructors fro m the BOA based on the ability to meet 
,1nalytica l QA/QC rL·qu ircmenls in tl1l' projel'l-spL'cific SOWs for non-J~AS ancdytical 
serv in!s. Thl' lahnm tory s ubcontrnrlor wil l be selected by EPA-app roved crite ria and will 
(olluw Lh c n1ost current EPA protocols an d Region Il QA requirements. The CDM RQAC 
wil l t'ns un! thc1t tht' lc1 bo ratory m eets al l EPA requirements for 1,1boratory services. 
Projc·ct-spt'cifiL SOWs govern the <1 na ly tica l work perfonncd by lhc BOA labo ra tor y 
subcontractors. COM has provided EPA wi th copies of the Qi\ manuals nnd/or QA plans 
of the BOA subcontract laboratori es. CD IVJ w ill moni tor the subcontractor labora tory's 

______ a::.:n:_:.:a:.:..:.lytical performance. The number o f snmples and analytical parameters arc defined on 
Table 5-l. The analy tical test methlx s, Jcvelsohi elec tiu n, holdi11g-times;- para-meters,~fit:Jid 

sam ple preserva tion nnd QC samples w ill be provided in th e QA.PP. 

CDIVI 

5.5 Task 5 - Analytical Support and Data Validation 
CDM will valida te any non-RAS cnvirorunental sam ples ana lyzed by the subcon tract 
laboratory. EPA or DESA will valida te all o ther analy tical da ta for the Rl investigation . 

5.5.1 Collect, Prepare and Ship Samples 
Sample p repara tion and shipment is included w1der Task 3. 

5.5.2 Satnple Management 
The CDtvi Analytical Services Coordina to r (ASC) will be r es ponsible for all RAS C LP 
laboratory bookings and coordination w ith th e Sample Managem ent O ffice (SMO), RSCC, 
DESA, an d/ or o ther EPA sample management offices for sample tracking prior to and 
after sampling events. 

For all RAS activities, COM will no tify the Contrac t Labora tory Analytical Su pport 
Services (CLASS) to enable them to track the shipment of samples from the fi el d to the 
labora tories and to ensure tim.ely labora tory receipt of samples. Sample trip repo rts will 
be sen t directly to the RSCC and the EPA RPM wi thin seven working days of final snmple 
shipment, with a copy sent to the COM ASC. 

The CLP laboratories vvill be respo nsible for providing organic and ino rgan ic analyti cal 
data pacl<c1ges to EPA for data validation. 
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SCJ mpl c•s ana lf7.<'d by th e DESA bbor,ltory <md/nr the subcontract I,JborCJ to ry ,..,•ill be 
coordinated by the ASC. All analy tical da ta packCiges from the stJbcon trclCt labo ra to ry will 
be senl di rec tl y to COM fo r da ta va lidati on . If req uested, COM will send these va lidcltcd 
dat!l p<1ckages to f2PA for QA review purposes. The data wilJ be delivered in a format 
condu cive to dat,,b,lse input. CDM will p rovide lhc subcontract Ia bora lory w ith <'I forma l 
for tlw electron ic da ta ddiverable. 

5.5.3 Data Validation 
A ll RAS samp les will be anal y;~.cd by a labora tory par ticipa ting in the CLP <md a ll 
ana ly tical d a ta will he valida ted by EPA. TI1e non-RAS da ta w ill be val idated by CDM 
v,1lid alors, who w ill usc the rcqu irenwnts <:md thl' QC procedures outlined in the 
associa ted meth ods ,1 nd as per the ana lytiGll SOW fo r tlll' labora tory su bcontnlC tor. The 
va lidation will detnmine the usa bili ty of the da ta . All validated da ta resul ts w ill be 
presented in an appendix to the RJ report. A data va liJa tion report sun1n1 arizing the 
resu lts o f data validation will be submi ttl ~d to EPA afl<.:r a ll datn have been valida ted . 

D ata validation wiJl verify that the analy tical resul ts v,rer c obtained following the 
p rotocols specified in the CLP SOW, an d arc of su fficient quality to be relied upon to 

----------l::_'l:.:'e:..t'::..::a.:..:.r..:::_e an Hl-IRA, an RT report, an d to support a ROD. 

5.6 Task 6 - Data Evaluation 
This task incl udes efforts rela ted to th e com pila tion of analy tica l and field da ta. All 
, ·al id ated a nd unvalidated data will be ente red into a relational database that wi ll serve as 
a reposi tory for data analysis, risk assessment, geographic info rmation system (GIS), and 
data visualization. Enviromnental Q uali ty In fon nll tion Systems (EQu lS) wi ll be used as 
the database. Tables, figures, and maps will be genera ted from the data to s upport 
p repara tion of the data eva luation report, th e Rl report, th e J-IHRA report, th e SLERA 
report, an d tb e FS report. Th e da ta w ill be rev iewed and carefully evalua ted to iden tify 
the nature and extent of si te-related contamination. 

5.6.1 Data Usability Evaluation 
CDM w ill evalu a te the usability of data collected during the Rl, inclu ding any 
uncertain ties associated vvith the data. Previous inves tigations hnd different goals than 
the RifFS that may influence the extent to which some of th e d ata should be used in th e 
RifFS or risk assessmen ts. Field sampling techniq ues, laboratory analy tical techniques, 
and da ta valida tion sh ould all be considered . Data usability wiJI be evalua ted agains t 
DQOs for the Rl and for the risl< assessments, as ide ntified in the QAPP, prior to use in 
th ese repor ts. Any qu <'l lifications to the data usability will be d iscussed in th e qu ality 
assuran ce section of any reports presenting data. 

5.6.2 Data Reduction, Tabulation and Evaluation 
CDM w ill evalua te, in ter pret, and tabulate data in an appropriate pJesentation format for 
fina l da ta tables. The following w ill be used as gen eml g uidelines in the prepara tion of 
d <1ta for use in the various reports. 
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• Tables of dnalytirn l results will be! organi i'.ed in a logical man rwr s uch as by sample 
locatim1 number, sampling zone, or some other logical formal. 

• Ana lytica l results will not be organ ii'.ed by laboratory identification numbers 
because th C'se num bers d o not correspond to those used on sample loca tion maps. 
The sample location/ well identification numlwr will always he used as the 
primary reference for the analyti cal results. The sample• locc1linn numlwr will also 
be indicated if the laboratory sample identification number is used . 

• Arwlyticcd tables will indica te the sample collec tion dates. 

• The de tection limit will he ind iC<llcd in instances wlwrc a parameter was not 
de tectt~d . 

• Analy tica l n•sulls will be reportt~d in the text, tabll'S and figtii'L'S using a cons istL'llL 
<md conventional unit of mL'asurcment such as micrograms/liter for gro undwL1tcr 
analyses and milligrams/kilognrm for sediment analyses. 

• EPA's protocol for eliminating field sample analytical results based on 
laboratory I field blank contamina tion results will be clearly explained . 

--------------------- ------------------------------------------- ---

CDIVI 

• l£ the reported resul t has passed es tablished data valida lion procedures without 
r ejection, it will be consid ered valid. 

• Field equipment rinsate blank analytical results will be discussed in detail if 
d econtamination solvents are believed to have contaminated field samples. 

Detailed informa tion concerning the hyd rogeological and physical characteris tics of the 
site and the su rrounding area will be ga thered, reviewed, and evalua ted for inclusion in 
the d a ta evaluation report, the .RT report, the RA reports, and the FS report. The purpose of 
these ac tivities w ill be to provide a detailed unders tanding of the site p hysical features 
and to assess how these features n1.ay affect contaminant source areas, potential migration 
pathways, and potential remed ial alternatives. 

Database Management 
CDM wi ll use a relational environmental database and standard indush·y spreadsheet 
software programs to manage all data related to the sampling program . The system will 
provide da ta storage, retrieval, and analysis capabili ties, and be able to interface with a 
va riety of spreadsheet, '"'ord processing, s tatistical, GIS, and graphics software packages 
to meet the fu ll range of site and media sampling requirem ents necessary for this work 
assigmnent. 

Data collected during the RI w ill be organized, forma tted, and input in to the d a tabase for 
use in the data evaluation phase. All d ata cnh·y will be checked for qualHy control 
throughout the multiple phases of the project. Da ta tables comparing the results of the 
various sampling efforts will be prepared and evaluated. Da ta tables will a lso be prepared 
that compare analytical results w ith both sta te and federal A EARs. Electronic data 
submitted will comply with EPA's Electronic Dala Deli verable (EDD) requirements. 
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COM will neate a C IS in o rder to facili tate spatia l analys is of the tlala and to g()n e ra te 
figures fo r repor ts and presenta tions. The C IS will l1ave geographic base lc1yers consis ting 
of vario us kim!s of mClps tha t depic t regionc1l and loca l phys iographic fea tures such as 
roads, bu ildings, wa te r bodies, rai]rc)(ld s, and topogru ph y. Sitc-spPcific fea tures d eri ved 
from lhc sile and s tud y mea survt'Y resu lts will be udded lo com plete th e base layers. As 
st~mpll!s nre collcctt>d and \•Veils arc insta ll ed , llw locations w ill be registe red in tl1c GIS. 
ll is torica l and current ana ly tical resul ts fo r each san1ple locu tion will be add ed , crea ting 
lhe capabi lity to conduct functiunal spa tial queries o f the dc~ta to show w her e parameters 
of in te res t are samp led, detrc ted , and cxct->cd regula tory s tandards or crite ria, by d a te and 
depth . This func lionc~lity will be used to su ppo rt data interpre tation for prep ara tio n of the 
Rl repo rt. 

The CJS \•vill also serve as the prim ary pl,, tform for fi gur<-' and m.ap e encrntio n to suppo rt 
both the Rl ami FS reports and prcsentotions such c1s public meetings. Figures wi ll be 
generdtcd in plan view and cross section to show the t'x tcnt of groundwa ter 
contamination . Graphic illus tra tions in the da ta evalu<~ ti on report and / or the lZl report 
w ill inclu de geological profil es, cross-sections, water t<lble maps, contaminan t 
isoconcenh·ation ntaps, and longitudinal and cross-sectio nal pro files of gro und wa ter 

-----------=c:-::o=n[amma tio"11. Plan -view-maps- ami- f.i.gure5--\·V i11-bG--geJ:Jerale.d_using_Gl to facilita te r-lan- __ 
vie'"' spatial d a ta ana lys is . Figures wm be genera ted to illus h-a le site features, his torical 

CDIVI 

sample loca ti ons, histo rical sampling results, current sample loca tions, current sampling 
results, locations v;h l' rc groundwater quality exceeds regulatory s tandards and cri lt'ria, 
and m onitored natural attenuation (MNA) parameter concentrations relative to 
contaminant concen trations. 

5.6.3 Modeling 
G roundwater m odeling is n ot required by EPA a t this time. If during lhe course of this 
Rl/ FS a modeling effort is reques ted by EPA, EPA ·will issue an amendment to this work 
assigmnent. CDM will then perform an initia l assPssment and submit recommendations 
to EPA. 

For the initial modeling assessmen t, relevant and available s ite data will be rev iewed, 
including technical documents/ reports and raw da ta from adjacent (and offsile) areas that 
may be within the anticipated m od el d omain. Some of the analy tical work required to 
make the assessm ent will already have been carried ou t during the RI. Th e initial 
modeling assessm ent will include the following activities: 

• Review of: 
Regional hyd rogeological setting of the si te 
Site -specific d a tc1: 

Noture and exten t of con tamina tion 
Hydraulic prop e rties of the e1quifer(s) 
Geomeh·y a nd li thology of the aquifer(s) 

Potential model boundaries and bound ary conditions 
Dc~ la accurcKy and adequacy 
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Un til the initial tl<1ta review Jnd modeling <lsscssm cnl is carr ied out, definitio n of a 
tcch nic<l l c1 pproach for si lt• model ing is co ns id t' rcd to be premt~ture. tr F.PA co ncurs with 
,my rL•cnrn nwnd<ttions for n1odeling, then a dC'tailcd work pl<1n <tnd <1 11 associated 
modt•ling budget w ill b~· prepan•d for f.PA's review. This work plan wo uld dl'ta illhc 
technical approt1ch and outl ine spl~ci [ic tasks to be· cc1rrieJ oul. It wou ld a lso provide a 
p reliminary conceptual m odel of the site Lha t would ~crvl~ as the basis fo r model 
development. 

5.6.4 Technical Memorandum 
Upo n comple tio n o f datt1 cvdluation, CDI\1 will prcparl' ,, dat,lt'valmltio n rcpnrt for 
rev ic>v and approval by EPA. The da l<leVd luation report w ill l'Stabl ish s ite chardctt•r istics 
such as th l~ media contaminc1ted, the ex tent of contaminlltion, and the physica l b oundaries 
o f the cunlamina ti on. If additionu l data <1rc lk'Cded to dl'lcrmim' the cxl~:•nt of 
cnnte1mination, CDM will prov idL' r ccomnwnda ti ons to EPA fo r supplemental \Vork a t the 
Maunabo Site . Th e d.uta evalua tion report \·vi ii include data results but w ill no t include a 
full evCllua tion or in terpretCltion of th e analyticnl Llata. Full d ata eva luation will be 

-------perfCll'll'lt!cLin.Jhe_Rf Report dS outlined in Task 9. The d <1ta eval uation report 'vvill require 
techn ical and QA review prior to submittal to EP ·;c------------------

CDIVI 

5.7 Task 7- Assessment of Risk 
CDM w ill conduct a baseline HHRA and a SLERA for th e:-! Maunabo si te. The objective o f 
the risk assessments is to provide an evaluation of potentia l threa ts to human health and 
the environmen t that could occur from exposure to contaminants originating from the site 
i.n the absence of any rem edial action . The risk assessm ents also provide the basis for 
determining whether or no l remedial action is necessary and the justifica tion for 
performing remedial actions. 

5.7.1 Human Health Risk Assessment 
The bc1selinc I-:IHRA will determil1c the potentia l adverse human h ealth effects that could 
occu r fro m exposure to contaminants orig il1a ting from the site, in the absence of any 
actions to conh·ol or mitigate the releases. Tf the HHRA de te rmil1es that potential ad verse 
health effects exist and remedia tion is warra nted, the HI-IRA will be used to focus 
remediation on the contamina ted m edia and exposure p a thways posing the g reatest risk. 
Furth ermore, the HHRA can be utilized to compare th e potential health impacts of vario us 
remedial alternatives. 

The HI-IRA wiU be performed in accord an ce with EPA guidance set for th in th e followil1g 
documents: 

• Risk 1\ssess/J/ent Guidance for S11pcrJuntl: f-hullll/1 Health Evnlualion Mnnual, Part A 
(EPA 1989a) 

• Risk !\sscsslltl'l1f Guidance for Superji111d: Huntrl/1 Hcalllt E1'nlualion Mnnuul, Pari R, 
DcPelopuwuf of Risk Based Prclilllillnry l~ l' lllctlinlion c-:oals (EPA 199J a) 
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• !<.isle 1\sst·ssnwnf CuithiiJC't•Jur SIIJ ICi ji uul: Htllllflrl 1-/cali/t F.ullllltt lion Mtti'ILtlll, Pnrl D, 
S tant!nrclizct! Planning, Rt•ptlrting, antll<.c·uiew oJSupcr{1111d l<.isk llsst•sslltcn/s (EPA 
20o-la) 

• l<.isk 1\sscssiiiCII l Cuidrmre jil1· Supt'Jfuml: \lolu111e 1: 1-/uwrm Health !:valua tion Manual, 
f!orl J-:, St.rpplrmmlal Cuitlr.tlln' .fclr Dcrlltal l~isk ll sscssltll'/1f lnlcnm Final (EP A '1999b) 

• t-:xposu re /-'actors J-/a ndhouk, Vol I, J/ am/Ill (EPA 1 997<~) 

• Humnn 1-leallh Evaluation Manual, Supplcnwntnl Guidance: Slant/art! Dcfrwlt Exposure 
Factor.~ (EPA J 991 b) 

• Fill til Cuitlt/17((' /til' nata Ll~llbility Ill Risk /lssCSSIII<'IIi (GPA 1992a) 

• 1/m/llt 1-j /i•c ls 1\ssessiiiL'III Stllllllltlry rahlt•s FY- '/ 997 A11111111l (EPA 1997b) 

• /nh'grnted l<isk lnj(mllatioll Sy~lt·m (IRIS) (on-l111c da ln bose ofto:ricity measures) (mos l 
current version) 

Add itional guidance vvhich addresses si te-specific issues <md chemical contam inants v•ill 
also be consulted . 

CDM will evaluate key contaminants identified in the HHRA fo r receptor exp osure and 
perform an estimate of the level of key contami11ants reaching human receptors. CDM 
will use EPA's standardized planning and repor ting m ethods as outlined in EPA's Risk 
Assessment Gu id ance fo r Superfund (RAGS Part D) . 

The following activities under lhis subtask will form ll1e basis for the HHRA. 

5.7.1.1 Draft Human Health Risk Assessment Report 
The draft baseline human health risk assessment report will be submitted after EPA h as 
approved lhe PAR, described in Secbon 5 .1.13. The drafl HHRA report will cove r the 
following components. 

Hazard Identification 
C OM w illreviPw available informabon on the hazardous substances present at the site, 
and identify the COPCs. The COPCs to be used in the risk assessment will be selected in 
accordance with EPA Region 2 procedures as presented in RAGS Part A Additiona l 
selection criteria thal will be ttsed to .identify the COPCs at lhc site include lhe following: 

• Frequency of detection in analyzed environmental medium (e .g., grmmd wa ter) 
• Historical site i nfonna tion/ aclivitiC's (i.e., site-rela led) 
• Clwmicalloxicity (po tenbal carcinogenic and noncarcinogenic effects, weight of 

evidencl' for potenbal ca rcinogenicity) 
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• Significantl·xposu rL' rou tes 
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• Risk-based conccnlr<~Lion screen using EPA Rceion <J Risk Based Concentrations 
and med icl specific chemicnl concentra tions (i.l'., maximum detected 
concentrations) 

In general, nutri ents such as calcium, magnesium, potassi um, ,md sodium are not 
qua ntitatively evaluated in the risk asscssmcnl. 

Sta tistical analysis of the data wjll be performed (i.e., tes ts for distribution. calcul ation of 
upper confidence levels !UCLs]). 

Toxicity Assessment 
Tl1t• toxicologicnl prope1t il's of the selected COPCs using th t~ most current toxicc1 logical 
human health effects dat<1 wiJJ bt• presented. Cht•micaJs tha t cc1nnot be t)l.l<lnlitative ly 
eva lua ted due to a lack o£ tox icity values \Vill not be eliminated as COPCs on this b<1sis. 
These chemicals \•vill inste<1d be qualitatively addressed for considerution in r isk 
managem ent decisions £or the site. 

____ loxi.cit¥-values and toxicological in fonnaticm regardin the potential for carcinogens and 

CDIVI 

nolL-carcinogens to cause ad.versr. l1ealt11 effects iJl ht11Tla ns vv ill be obtained fro111 L1e -- ~ -
hierarchy of EPA sources in accordance ,,vith EPA OSWER Directive 9285.7-53 (EPA 2003). 
The primary source will be EPA's lRJS on-line database, w hich is updated regularly, 
p rovides chemical-specific toxicity values and toxicological information that have 
undergone peer rE.'view and represent an EPA scientific consen sus. If toxicity values me 
not available from IRIS, the EPA's PPRTVs will be consulted. PPRTVs are developed by 
EPA's Office of Research and Development/National Cen ter for Environmental 
Assessm ent/ Superfund Health Risk Technical Support Center (STSC) on a chemical 
sp ecific basis when requested by EPA's Superfund program. If no toxici ty values are 
available from PPRTVs, then other sources s uch CIS the most recent Health Effects 
Assessment Summary Ta bles (HEAST) will be used to select toxicity values. The CDM 
risk assessor will coordinate with EPA, if necessary, to acquire toxici ty values from NCEA 
for compounds that are not in JRJS or the PPPTV. 

Toxicity values include slope factors for ca rcinogens and reference doses (RIDs) and 
reference concentrations (RfCs) for non-carcinogens. In the HHRA, a slope factor, 
expressed in the unit of milligrams per kilogram per d ay mg/ (kg/ day)'1, is used to 
estimate an upper-bound prob<1bility o£ a n individua l developing cancer as a res ult o£ a 
lifetime of exposure to a particular level of a potential carcinogen. 

For the evalua tion of n on-carcinogenic heallh effects in the risk asscssn1ent, chronic and 
subchronic RfDs or RfCs are used . A chronic RID or RIC is an estimate of a daily exposure 
level for the human population, including sensitive subpopula tions, that is likely to be 
without appreciable risk of d eleterious effects during a lifetime. Chronic RfDs or RfCs are 
generally used to evaluate the poten tial nun-carcinogt~nic health effects associa led with 
exposure periods between six years and a lift'linw. Subchronic RfDs or RfCs aid in the 
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t' h•n a ctcri i'.a tion oJ po tcnli21 l non-L'i:H1C L~r effects clSsociL1 lt'd with s h o rter- term rxpos u rt~ (i.e., 
kss thnn six yc<Hs). 

Toxicity (' ndpoinls/tmget org<ms for non-carcin og(•nic COPCs will be fH' <;ented for thost• 
che micals s howing hazard quotients grt•atcr thnn on e. If tlw ha7.<l rd indL'X is g rea ter than 
one due to the summing of haz<:ud qu o ti ents, scgn~gation of the haza rd index by critica l 
effect a nd mcchnnism o f action w ill be perfo rme d CIS appropria tt•. 

Exposure Assessm ent 
Exposure assessm ent involves the identificatio n nf th e potentinl hum <m exposure 
pathways dt th e site for present and po tenti a l f-uture lnnd-usc sccnc:~ri os. P<.1tential re least! 
,md transp o rt mcch.misms \·vill be identified fo r rontl1minated sou rce m edia . .Exposurc 
pa thvvays w il l .:~!so be identified tha t link th e sources, loca ti on s, types of environmental 
releases, and environmenta l fate with recepto r locc1 tio ns and a cti v ity patterns. An 
exposu re pCitlwvny is con sid ered complete if it con sis ts o f the foUowing elcnwnts: 

• A sou rcl' and m ech a nism of relcnse 
• A trdnsport m edium 
• An exp osure point (i.e., p oint of pnten tial contact w ith a contaminated n1.ediwn) 

An CXJ10Sur.e.J:ill.Lle..(~,_inges tion a t the cxp'--'o:..:s;_:·u~r-=e__,F'-lO::.:..:i.J=-l::.:..:t ___________ _ 

All exposure pa thways under the currl'nt and fu ture land-use scenarios will be presented; 
however, only some may be selected for quant.i t<ltive an alysis. J us tifica tillllS I•Vill b e 
provided fo r those exposure pathways r c tCiincd and for those elimina ted . 

Based on the initial site visit to the Maunabo site and i.nfonna ti on regardin g current and 
future la ne! use, the potential receptors under the current land-use scenario m ay in clud e 
residents (adults and children) and workers. If th e invcsligntion s hows tha t the 
contaminated grmmdwater discharges in to surface ·wa ter in th e vicinity of the site, then 
recreation al u sers vvill also b e included . For the future land-u se scenario, in add iti on to 
reside nts (adults an d children), workers, and possible recrea tion a l users, cons truction 
workers wi ll be included. Tlw potentia l exp osure patlnvays for each n'ceptor a re lis ted 
below. 

• Residen ts (Adults a11d C hildren) 
Su rface soil (if soil samples arc collectPd) 

In cidenta l In gestion 
Incidental Dermal contact 
Inhalation of fu gitive dus t 

Groundwa ter 
In ges tion 
Dermal contact 
Inhalation of vola til es while showering 

Indoor Ai r vapors 
Inhala tion of vobtiles 

• Wor kers (Ad ults) 
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Su rft~cc soi l (i f soil samples a rc cnJieclt'd) 
lncidenlallngestion 

G roundw<1 ler 

1 ncid enlal Dermal con tac t 
Inhalation of fu gitiVL' dust 

Ingestion 
Derma I ron tact 

Indoor Air vapors 
Inhalation of volatiles 
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• Recreatio nal Users (Adults and Child n~n)- onl y if the investigc1 tio n da lcl sh tn"' lha t 
the cont<1minntcd groundwater dischmgcs Lo surfact.' wa te r in tlw vicinity of the 
s i tc 
Surface Water 

Sediment 

Incidenta l ingpstion 
Derma l contact 

Tncidcntal inges tion 
Dermal contact 

Fish Consumption 

• Consb·ucti on Workers (Adults) 
Surface/subsurface soil (if soil samples cHC' coll t·ded) 

Incidental ingestion 

Groundwater 

Incidental d ermal contact 
Inhalation of fu gitive dust 

Ingestion 
Dermal contact 

Exposure p oint concentrations will be d eveloped for each COPC in the risk assessment, 
for use in tlle calculation of daily intakes. The concentratio n is the 95 percent UCL on the 
a ritlunetic m ean, or the maximum detected value (whiclwver is lower). 

Chronic daily intakes, expressed as mg/kg-day, will be calcula ted and used in conjunction 
w ith toxicity values to p rovide quantitative estimates o f carcinogenk risk and non
carcinogenic health effects. 

Exposure assumptions used in chronic daily intake calculations will be based on 
information contained in EPA guidance, s ite-specific information, and profession al 
judgement. Th ese assumptions are generally 90'" and 95'" percentil e p arameters, which 
represen t the reasonable maximum exposure (RME). The RME is the highest exp osure 
th a t is reasonably expected to occur a t a site. H po tential r isks and hazards exceed EPA 
target levels, then Centra l Tendency Exposures (CTE) will be evaluated using 501

h 

percentile exposure variables. 
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Tlw ex pos ure asst•ss ment will iden ti fy the magnitud l' of actu <d or potential hum <1 n 
ex posures, the frequency and Jurn tion nf these cxpnsu rt•s, amlthe routt•s by w hich 
receptors ore exposed . The assumptions will include information from the Slanrlarcl 
I lt:Jini/1 II.~SII IIl)?lion s Ctudancr: am/ li te Exposurc• Fn clurs J--landhook (EPA "1997a) . Site specific 
inform<ttion wi ll be used w here Clpp ropria te to vnify or refine these assumptions. Jn 
d<'veloping the exposure assessnH·nt, CDM wi ll d evl'lop rt~asonabk· m c"tx imum es timates 
of exposu rt' for both currt•nt Ia nd-use cond i lions and po tent ial future land-use conditions 
a t the si te. 

Risk Characterization 
J n this sectio n on the ri sk assessmt~n t, toxicity and ex posure <tssessmen ts wiiJ be integruted 
into quantittltivc <1 nd qualit<1tive exprt.!ss ions of carci nogenic risk nnd non-carcinogt>nic 
hazards . 

Ca rcin ogenic r is ks an• estimaled ciS till' incn•mental probabili ty of c~n individ u <i l 
Jevelo ping cance r over a life lim e as n result tlf exposure to a poten tial ccucinogen. Per 
RAGS, the slope factor direc tly conver ts estimated daily intakes <Wt•raged over a lifetime 
to incremen tal risk of an indi vidual d eveloping cancer. This cc.u cinogenic risl< esthnate is 
generolly an upper-bound va1Ut.·~ since lhe slope fac tor is often an upper 95th p erce ntile 

-------'Cill.iliL~llceJimil of probabili_ty__Qf res onse based on experim ental animal da ta used in the 
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n1ultis ta ge tnod cl. ---~--

The potential for non-cc1ncer effects ·will be evaluated by comparing an t'xposure level over 
a sp ecified lime period \•\'ith a reference dose derived for a similar exposure period . This 
ratio of exposure to toxicity is referred to as a hazard quotient. This hazard quotient 
assumes tha t there is a level of exposure below which it is unlikely even for sensitive 
poplila ti ons to experience odverse health effects; however, this value should not be 
interpreted as a probability. Generally, the greater the hazurd quotient is above unity, lhe 
greater the level of con cern. 

Carcinogenic risks and n on-carcinogenic hazard index (HI) values will he combin ed across 
chemicals and exposure pathways as appropriate. EPA recommends a ta rge t value or risl< 
range (i.e., HI = 1 for non-carcinogenic effects or carcinogenic r isk = l xl0-1 to 
1 xl0.6) as threshold values for po tenlial human health impacts. The results presented in 
tl1e spreadsheet calculation s will be compared to these target levels and d iscu ssed . 
Characteriza tion of the potential risks associated with the site provides the EPA risk 
manager wi th a basis for determining whether additional response nction is necessary at 
the site and a basis for de termining residua l ch emical levels tha t are ddcquatcly protective 
of human health . 

Identification of Limitations/Uncertainties 
ln any risk assessment, estimates of po tential carcinogenic risk and non-carcinogenic 
health effects have numerous associa ted uncertainties. The primary areas of uncertainty 
and limitations will be qua litatively discussed. Quanti ta tive measures of wKertainty will 
involve the calcula ti on of central tL•ndencies. Cenrra] tendency ewdnation involves the use 
of 50th percentile input parameters in ri '>k and ha;wrd estimates as opposed to 90th or 95th 
percentile pa rameters USI:~d in the RME calculations. The soth percentile p arameters are 
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considt~n 'd rvpr<'sen ta ti Vl~ of the genera I n 'O'ptor popu lulio n, but m<~y u ndercsli ma lt• the 
lwalth risk to sensitivt' rcc<•ptors. The chemirdls driving the risk ussessm e nt will bt' 
evalucltcd using thcsL' etveragc exp osu re assumptions and the 95 percen t UCL 
concentra tions. The central tendency risks w .illlw discussed iJ1 relation to Rl'vrE risks. 
Central tend ency analyses w il l only be calculated for pathways in wh ich RME ri sks are 
consid<' red abuvc de mininnts leve ls (t:c1rcinogcnic risk above I x1 0 c. a nd / or HI <1hove 1.0). 

The CDM SM w ill coordina te with the EPA RPM <.1ml su bmit draft/ inte rim delivcrubles us 
outlim~d in the Fisk Assessm e nt G uidance for Superfund- Part D. A ll duta will be 
presented in RAGS Part D forma t. Th e draft HHHA repo rt will provide adequa te details 
of the nctivitiL•s and he p resented so th a t individua ls n ot f<unilia r wi th ris k assessment ca n 
<'asily folluvv th t.> procedures. 

5.7.1.2 Final Human Health Risk Assessment Report 
CDM l•vi ll s ubmit tlw final hun1<1n healtl1 risk llsscssmcnt report, incorpora tin8 EPJ\ 
rev iew commen ts. 

5.7.2 Screening Level Ecological Risk Assessment 
If the data from the inves tigation indica tes that contaminated g round wa ter discha rges to 

------;;---

surfC\C(' water in the viCimty of the sire,fhen e1Jl\h1,Till condu ctct-5LE-RA-;-The-SbE-RA-\·V ill.----

COM 

u ti lize s urface I·Va ler and sediment d a ta from the site to evaluate p oten tial risks to 
sensitive ecologicc1l receplms from site nmtam.in<1nts, in areils identihed as likely to 
receive discha rge from site grounlh<\'ater. This assessment w ill be prepared in accordance 
wi th the Ewlogicul Ri~k Asse~snu:ni Guidance fur Supe1:{tuui: Prnce~sfor Designing nnd 
Conducting Ecologicnl Risk Asscsslllcnfs (lnteri 111 Fi11al) (EPA 1997c) <t nd Cu ide/inc~ fur 
Ecologicall~isk Assess111e11t (EPA 1998<1) . 

5.7.2.1 Draft Screening Leve] Ecological Risk Assessment 
The dra ft screening level ecological risk assessm ent report w ill be composed of the 
fo llowing four components to assess site-related potential ecologicill risks for an RME 
scenario: 

• Problem Fonnul<1tion 
• Ecological Effects Evaluation 
• Exposure Estimates 
• Risk Calcu Ia tion 

Tl1ese four components are discusspd li1 d e tail below. 

Problem Formulation 
The problem formulation w ill include descri p tions of site history, environmenta l setting, 
n ature and extent of contumination, habitat characteri za tion , identificalion of 
contam in ants of potential ecological concern (COPECs), contamli1an t fate and lransport 
m ech anism s, and ecotox icity and p o tential receptors. ln addition, assessm e nt and 
m easurem ent endpo ints for the SLERA will a lsn be included. 
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COPECs will be idcntifit•d in ord er to narrow tl1l' focus of the SU~R /\ and to [dentifv 
dominant site risk. In each environmental nwdium the maximum d L•tccled concentrations 
'"' ill be compared to the regulatory screcninr; levels. VVhen the maxjmum detected 
conct!ntrat-ion of a contmninant exceeds its regulatory screening levc•l, th l~ cont<Jmjnant 
will be selected as a COPEC. Maximum detection limits of non-detectl'd contaminilnts 
will be compared to the scrl•ening levels. Nm1-dctected contaminants ,,vi lh detection 
I imils exceeding regulato ry screening l<~vel s will be added lo the lis of COPECs. 
Contaminants lacking screening levels will be retained as COPECs for f urthcr evalua tion. 

The following regulatory screening levels will be uti.li?.cd for the COPEC selC'c tion: 

• Surface W<ltl•r 
,.. Puerto Rico Surfacl' Water Quality Standards (1900) 
.. Na tionc\J Recomnwnded WZ~ter Quality Crite ria (EPA 2002) 
.. N<.ltional Ocean ic and Atmospl1eric Adm inistr<Jti on (NOAA) Screl'ning 

Quick Reference Tabks (1998) 

• Sediment 
---------- ---Guidelin es-fell· the-Prot~ctiEm aJ'lloi-MarlagGnle.nl..of Aq uat:ic_Sed.in'l.elll _____ _ 

Quality in On tario- LELand SEL (Ontario August 1993) 
.. NOAA Screening Quick Reference Tables (1998) 
,.. Washington State Dt:'parb.nen t of Environment Fresh vva tcr Sed im.ent 

Q uality Values (1997) 

C hemicals will not be eliminated as COPECs due to the ch emical's freq uency of d etection 
or by comparison to background concentrations. Therefore, frequency of detection and 
background concentrations are not factors in the selection of COPECs for the SLERA. 

Site-rela ted receptor species or surrogates will be chosr:~n as potentia! ecological 
representatives of the trophic levels and habitats at and surrounding the sHe. Selection 
will be based on an integration of the types and djstribulion of COPECs, habita ts, range 
and feeding hZI bits of th e potential ecological receptors, and relationships between the 
obser ved/ expected species in the areas of concern . Other considera tions include species 
that are Trus tee or regulatory concerns. 

The assessment endpoint for the ecological risk assessment is the disrup tion of ecological 
community s tructures viCl reduction of ecologic<tl popula tions. 1 twill be assumed that a 
reduction of an ecological p opulation may occur through the Joss of normally-functioning 
individ uals of the population . AssL~ssmcnt endpoints w ill be evaluated thro ugh 
measurement endpoints. Mc<Jsurci~enl endpoints to evaluate potential ecological impacts 
will be the benchmark toxicity endpoints from the literature. Individual toxicity 
endpoints such as survival, rep roductive effects, and growth impacts will be considered. 
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The effects asst>ssn1ent will dl'lerminc the ecologicu l toxic effects o f COPECs o n the 
p otential ecological recepto rs. A database and literature search '~vii i be p erformed to 
idenlify COPEC benchmark toxicity vrdu es to cslimale the po tcn tialecolngicaJ risks. 

Chroni c no-obseTvcd-adwrst'-l'ffecl levels (NOAELs) for COPECs v,rill be sel('C tcd to 
repr~sent the benchmark toxicity values in th e SLERA as they ensure tha t risk is nol 
undcrestin:u tted (EPA ·t997c). If chroni c NOAELs a rc not available, acute or chronk 
lowest-observed-adverse-e ffec t levels (LOi\ELs) or m edi an lethal doses (LD50) will be used 
w ith a uncertainty factor to refl ect the level of uncertainty. The following scheme 
(Calabn~se and Bztldwin 1993) will be used to o btain a chron ic NOAEL for lhc adjusted 
benchmark toxicity va lues: 

• Acute LD,,0 be rnultipJied by a uncertainty fac tor of 0.02 
• Chroni c LOA EL or chronic LD'"1 be multiplied by c1 uncertai nty fc~ c to r of 0.1 
• Acule LOAEL be multiplied by a uncertainty of 0.04 

When toxicity values are no t available fur the selected receptor species, the use of toxicity 
values from other animal studies will be necessary. No additio nal uncerta inty fac tor vvill 
be applied to 1e availab1e[oxicJty value if th-e-va l·ue-is-fur-at1-ai,1maJ w+thiH the-sam e- __ _ 
taxonom.ic class as the ta rge t receptor . Values for taxonomic classes o th er than the 
receptor species will not be used . If m ore than one toxicity va lue is available, Lhe mos t 
conserva tive toxicity value fo r the most closely-related species to the target receptor '"'ill 
be used . CDM will also obtain benchmark toxicity values from open literature sources. 

Exposure Estimates 
The pmpose of this section is to evalua te the potential for receptor exposure to COPECs. 
This evaluation involves id entifica tion of contaminant exposure pa thways tha t may be of 
con cern for ecological receptors and d e termination of the magn.itude o f exposure to the 
selec ted ecological receptors. A CSM will be included to identify complete exposure 
pathways. 

The potential ecological receptors for the SLERA may have the po tential to be exposed to 
COPECs in surface w ater and sediment in the vicinity of the s ite. Aquatic invertebrates, 
fish, and frog species w ill have considerable exposure to surface water and sediments 
throughout their life spans. Due to lack o f established ecotoxicity values for fish and 
amphibian exposed to chem.icals in sediment, the evaluation of sediment exposure to fish 
and frogs will n o t be m ade. Only the surface wa te r pa thway will be evalunted for the fish 
and frog receptors. 

Contaminan t exposures for other receptors, occur thro ugh diJ:cct contact with the 
con taminated m edia will be evaluated. 

Risk Calculation 
The risk calculation will evaluate the evidence linking site contamination with p o tential 
adverse ecological effects. Risk calculation to s ite ecological rE'ceptors will be determined 
o n the basis of comparjson of eco toxicity vnlues from Lhe litcralun' wi th t~xposurc doses 
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(htU.<Hd index ,1pproach). ~ IC1ZL1rd qu()Livn ts (liQs) (o r all COI)ECs in c1n environmt~ntal 
medium will be summed and cxpn•ssed as I-lls for that m ed ium . An Hl less than one 
(unity) indicates that th e COPECs in tl1at cnvironrnent<ll medium is unlikely to cause 
<ldverse effects. 

Identification of Uncertainties and Limitations 
To pmduce any risk assessment, it is n ecessa ry to make assumptions. Assumptions r<nry 
with th em associated uncertainties which mus t be identified so that risk estimates can be 
put in to perspective. CDM will discuss uncl•rtainties and .limitations associated with the 
SLERA. 

SLERA Recommendations 
f( results of the SLERA indicate that po tcnti<ll (or <~col ngic,ll o1d ve rse effects exists a t the site, 
c1 rt'Commcndatio n for further ecological invcstigc1Lion wi ll be made to EPA. Subsequcnlly, 
EPA wi ll delenTdnt~ \•vbether a basdi1w t'Cologic,l l risk asst•ssmvnt is warranted. 

5.7.2.2 Final Screening Level Ecological Risk Assessment Report 
CDM will submit the final SLERA report to EPA, incorporating EPA's review and 
comments. 

Jf the SLERA indicc1tes the need for additional ecologica l investi gation, nnd EPA agrees 
with the recommendation, a \·vork plan le tter will be prepared under Sublask 5.7.2.2. The 
work plan le tter will outline the technical requirements to conduct further ecological 
investigations at lhe site and the associated costs for the work. 

5.8 Task 8- Treatability Studies/Pilot Testing 
Applicable treatment technologies that may be suitable for the Maunabo si te will be 
identified t o dete rmine if there is a n eed to conduct treatability s tudies. 

5.8.1 Literature Search 
COM will r esearch viable tcchnolog it'S that m ay be applicable to the contmninnnts of 
concern and the site conditions encountered. Upon completion of the literature search , 
COM w ill provide a technical memorandum to the EPA RPM tha t summarizes the results. 
As part of this document, COM will submit a plan that recommends performance of a 
treatability s tudy and identifies the types and specific goals of the shtdy. The trea tability 
s tudy will be designed to dete rmine the suitability of remedial technologies to site 
conditions and addressing the type of conta mination that exists at the site . Jf direc ted by 
EPA, CDM will pr!:'pare an addend um to the RifFS work plan for the treutabili ly s tudy. 
An adden dum for a b·eatability study is no t included in the current work plan . 

5.8.2 Treatability Study Work Plan (Optional) 
If requested by the EPA, COM will perform the fo ll owing: 

• Prepare a draft addendum to the Rl / f S work plan that describes the app roach for 
pcrformuncc• o f the tTell tabiliLy study 
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• r tHti ciput(• in nego tiation s Lo uiscuss Lh e find! LCL'hnica l appruach and cos ts required 
lo clCCOmplish lhe tTeata bility study requi rements 

• Pre pare a fin al work plan addendum and Stlpplem <>ntal budge t Lha l incorporates 
the c1 grecments rC'ached Juring the negoti a tions 

Tht• Lrc<1 tahility study work plan addendum w ilJ describe the tn•atnwnt p rocess and how 
the proposed tcchn.ology or vendor (if proprie tt~ry) will m eet the per forma nee standards 
for the site. The wo rk plan addendum will t~d dress how the proposed technology or 
vendor will m ecl a ll discharge or dis posal requirements for trea ted materia l, air, water, and 
ex pected t'fflu cnls. The proposed trca tn1 cn t and di sposal of all material gene rated during 
th e tn'ntclbi liLy sludy will be addressed . 

The trefltdbil ity stud y w ork plan add0ndum will dcscrilw Lhe technology to b e tested, Lest 
ohjcrlive.s, Les t equip ment or sys tems, ex pt'r inwn tal prnn •dures, trea tability com! itions lo 
be tes ted, me<~stucnlenls of performanet~, anClly tical nw thods, da tn management a nd 
analysis, hea lth and safely procedures, <md residu<~l W<~s tc managemen t. The DQOs for the 
trea tabil ity s tudy w ill a lso be d ocumented. lf pilot-sca le b·eatabili ty studies are to be done, 
the treatability study work phm add E:' ndum will nlso describe pilot plant install a tion and 
slartu}~ pilo t £lant operation and maintenance procedures, and c1perating conditions to be 
tes te d. lf tes t:il•g is to be perfornleaol£-sitc, p ermirtin-g-rcquirem en ts -wi11 8e adch·cssed A 
schedule fo r performing the treatability study will be included with specific dmations and 
da tes, w he n avilila ble, for each task and subtt~sk, including anticipated EPA review 
periods. The sch ed ule will also include key milestones for which comple tion dates should 
be sp ecified . Such milestones a re procurement of subcontrac tors, samp le collec tion, sample 
analysis and preparation of the treatability study rep ort. 

5.8.3 Conduct Treatability Studies (Optional) 
CDT\'1 will conduct the treatability s tudy in accordance with the approved treatability study 
ad dendum to the RI/ f.S worl< plan, QAPP, and HSP, to determine whether Lhe remediation 
technology or vendor of the technology can achieve the performa nce standa rds. 

The fo llowing ac tiv ities arc to be p erformed, when applicable, as parl of the performance of 
the trea tability study and pilot testin g: 

• Procurement of Test Facility and Equipment- CDM will procure the test facility and 
equ ipmen t necessary to execute the tes ts. 

• Procurement of Subcontractors- COM vvill procu re subcontractors as neC(:'Ssary for 
tes t/ s tudy performance. 

• Tes t a nd Opera te Equipment - COM will tes t the equipment to ensure prop er 
operation, and o perate o r oversee opera tion of the equipment during the testin g. 

II Retrieve Sampl<.'s for Testing- COM w ill obtain sa mples for tes ting a.s specified in 
Lhe trea tability s tud y work plan . 
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• r.>crfo rm l .clbora tory An alysis - C Ol\·! will e.s tc1hlish a fit>ld l<lhuralo ry tu fa ciJitdtc 
fast- turnaround anal ysis o f tl'St Sclmpks, if econ umicall y ami techni e<11ly feasible. 

• C haracte rize and dispose of residual ,.vas tP.s. 

• Evaluate the test results. 

5.8.4 Treatability Study Report (Optional) 
COM will prepare and submit the b·eatability study ev;;llua tion report that describes the 
pe rform ance o f the technology. The s tudy results w ill clearl y jndicn tc the performance of 
the technology o r ve ndor compared with tht:! performance s t<mdards es tablished fur tll e 
site. The report w ill also evaluate th C' tre<1 tnw nL technology's e ffec tiveness, 
implem entability, cos t and final results compared w ith the predicted resulls. In addition, 
llw report wi ll e valua te full-scolc npplicatio n o f the technology, including a sens itivity 
'malysis th ot iLkntifi cs the key paranH:~ tcrs ,1ffL•ctin g full -scale op eration. 

5.9 Task 9 - Remedial Investigation Report 
COM will develop and submit a remedial investigation rt' port thot c1ccurately es tablishes 
site characteris tics including the identifica tion of con taminated media, d efinition of the 
cxttmt o f contamina tion in groundwater, soils, sLITfaTI vircrt·l~r~----cmd-sedi:ments anL 

delineation of the physical boundaries of contamin<1 tion. COM will obtain de tailed 
sampling da ta to identify key contaminants and de te rmine the movement and extent o f 
con tamination in the environment. Key contaminants vhll be identified in the report and 
\.viii be selec ted based on toxkity, persis tence, and mobility in the environment. 

5.9.1 Draft Remedial Investigation Report 
A draft RI report will be prepared in accordance with the format described in EPA 
guidance documents such as the Guidance fur Conducting Remedial Investigations and 
Fc:nsibility Stlldies wuter Cl::'. I~CLA (EPA 1988). A draft outline of the repo rt, adapted from 
the guidance document, is shown in Table 5-3. This outline should be consider ed a draft 
ami subject to revision, based on the data obtained. EPA's SOW fo r this vvork assignment 
has provided a de tailed description of the types of infonnation, maps, and fi gures to be 
included in the Rf report. COM will incorporate such informa tion to the fulles t extent 
pr acticable. 

Upon comple tion, the draft RI report will be submitted for review by a COM Technical 
Review Commiltee (TRC), followed by a QA review. lt will then be submitted lo EP A for 
formal review and comment. 

5.9.2 Final Remedial Investigation Report 
Upon receipt of all EPA and other federal and Commonwealth written comments, COM 
w ill develop resp onses to comments, and revise the report prior to submittal to EPA. 
Whl~n EPA d etermines that the report is accep table, th e report will be deem ed the final Rl 
re por t. 
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5.10 Task 10 - Remedial Alternatives Screening 
Thi s tnsk covers activi Lies fur the deveJopnwn l of a ppropriw te rL'mcd ial a llt• rna li ves that 
'"' ill undergo full evahw tion . A range of alternatives will bl· considered , including 
innovative tTeatn1 ent technologies, consis tent with the regulatio ns outlined in the NCP , 40 
CFR P<:nt ?>00, th e Guidance fur Cv111lllcling l~l!11 1 1!1 iiul ln oc·::; tigat ions ami F'msihility Stu die~ unclcr 
Cl./~C/.11 (OSWER Directive 9]55.3-0 J October 19HH or latc•st w rsitn1), and o th<'r OSWER 
direc tiv(~S incl udin g 9:155.4-0::\, October 18, J989, <1nd Sl283.1-06, May 27, 1992, Con~idcralious 
in CrCJund Wa ter Re111cdiation nt Surerfunrl Sitrs, as well as other applicabl e and mo re recent 
policies o r gu idance . CDM will also use EPA's 1996 final guidnnce Pn·swuptive Resro11sc 
Stmlegy and Ex-Situ Tn:a tment 'J(:c/mnlogies j(n· CuntominotC'cl Cruund'{(lu lcr tJt CJ-:I<CJ.A Siit:s, 
v.-' hich d esc ribes slrategiL'S and tech11ologics for l-,'Tntmdwater contamina ted with 
chlorin<~ted solvents . 

COM 1-vill investigate .1ltcrnalives thc1t,vill rcmedi.1te m control C(lntamin<~ ted nwdia 
related tu tl1c site, as defined in the Rl, to p rovid e ad equa te protection of human health and 
the L'JWironment. The potential nlterna tives will en compnss, as appropriate, a range of 
alternc~tives in which treahn ent is used to reduce the toxici ty, mobility, or volume of wastes 
but vary in th e degree to wh ich long-term management o f residuals or untreated waste is 
1·equired, and will include 011c or m ore al ternatives in volving containment witl1 little or n o 

- - --- wa h11ent-;-as\v eUC1s<rno"llctionaltemoti ve-. - - -- --

Based on EPA's preswnptive rem.L•dy guidance ( 1996), tlw following alternatives, 
composed of h·eatm ent technologies for po tentially affected m ed ia at the site, may be 
selec ted as representative technologies in the FS alternatives if tb ey are d eemed 
appropria te fu r chlorina ted VOCs: 

Groundwater 
• No Action 
• G roundwater treatment witl1 air s tripping, granular activated carbon , 

ch emical/ultraviolet oxidation, permeable reacti vc barrie rs, and/ o r anaerobic 
biological reactors 

• M onitored natural attenuation 

Additional technologies may be evaluated if extremely high levels of contamination (e.g., 
DNAPL) are identified. Groundwater remedial altematives w ill also include several 
disposal options for treated groundwater (e.g., recha rge basins, dischmge to a surface 
water body). 

BaSL'd on the es tablished remedial response objectives and the results of the risk 
assessm ents (Task 7), the initial scrt>ening of rem edial alternatives will be pe rformed 
according to the procedures recommended in lnle7'im Final Cu itlunccfor Conducting RifFS 
u ndcr CERCLA (EPA 1988). 

The alternatives will be screened qualitatively against thrC'e criteria: effec tiveness, 
impl t~mentability, and relntive cosl. A brie f description o f the applica tion of these criteria is 
as follows: 
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• Effectiveness - The cvalunliun foruse!:> on the potl'ntinl l'ffec tivt· rwss nf technologies 
in mt•eting the remedial action v,oals; the potential im p acts to human heal ll1 ami the 
t'nvironnwnt during construction <rnd implementation; and how provt•n an d 
relia ble tlw process is with respeLL to the con taminants <11ld condi ti ons at the site. 

• lmplcrncntability- Th is evCJhtLl li on enc0mpasses bo th lht• lt•ch ni cc-rl and 
Cldmi.nistroti vc feasibility of the technology. It incJudt•s an ev<lluc~tion of trea tment 
requiremen ts, waste managcnwnt, and relative case or difficulty in achieving tlw 
opera tion and maintenance requirements. Technologies th<'lt art! clearly 
unworkable nt tl1 e si te arc eliminated. 

• Relative Cost- Hoth capital cost <lnd opt•ration and maintt•nanre cos t fin• 
considered . The cost dnilly.sis is based upon t•ngineering judgcnwnt, nnd each 
tt!chnology is evalu <1ted as to w hether costs are high, moderate, or low relative to 
otlwr options \•vithin the same catl.•gor_v. 

The screenjng evaluation will gt•Jwra lly focus on the effectiveness ni tt•rion, with less 
crnph asis on the implcmcntabili ty and rela tive cost criteria. Technologies su rviving the 
screening process are those that ure expected to achieve ll1e remedial action objectives for 
the site, either alone or in combi nation ,.vith o thers. 

-----

5.10.1 Technical Memorandum 
COM wil l prepare a draft remedial alternatives screening memorcH!dum ll1at will 
document all of the analyses and C:'va] ua tions described above. Thi s draft memorandum 
will be submitted to EPA for formal review and comment and \•vill : 

• Establish Remedial Action Objectives- Based on existing information, CDiv1 will 
identify site-specific remedial action objectives that shoultl be developed to protect 
human health and the environment. The objectives w ill specify the contaminant(s) 
and media of concern, the exposure route(s) and receptor(s), and an acceptable 
contilminan t level or range of levels for eilch exposure route (i.e., prel iminary 
rem ediation goals). 

• Establish General Response Ac tions -COM will develop general response actions 
for each medium of interest by defining contaminant, trea tment, excava tion, 
pumping, or o ther actions, singly or in combinntion to sntisfy remediul action 
objectives. The response actions will take into account requirem en ts for 
protectiveness as identified in the remedial action objectives and the chemical and 
physical characteristics of the site. 

• Identify and Screen Applicable Remedial Technologies- CDM will identify and 
screen technologies based on the general response actions. Hazardous waste 
h·eatment technologies w ill be identified and screened to ensure tha t only those 
technologies applicable to the contaminants present, their physical matrix, and 
other site characteris tics will be cons idcn'd. This screening will be based primarily 
on a technology's ability to addrt'SS the con taminants a t tlw silt• cffpctively, but will 
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,1 lso take into accuuntlhatll'rhno logy '~ implt>Jn entability anLl cosl. CUM wil l selt•rl 
reprcsent<1 Livc process options, a~ iJ ppropriate, to carry fo rwn rd into a I lerna tive 
Llevelopmcnl and vvi ll iden tify tht~ need for trec1 tability testing for those 
technologies tha t a re probable c<mdidat0s fo r consid eration d urin g the de l<1 iled 
analysis. 

• Develop Remedial Alte rn atives in accordanct> wilh Lh e Na tionc1 l Contingl.!ncy Plun 
(NCP). 

• ScrC'en Rem edial Alternali ves for Effectiveness, hn plem entability, <md Cos t - C DM 
w ill screen tll te rn atives to idL' n tify the po ten ti al tccluw logies or process option s that 
will be combi1w d into m ed i,1-sp ec ific or site-wid e alte rnatives. Th e deve lo ped 
altl'rnLitives wi ll be defined v\·ith respect to size an d configuration of the 
rt•pn~SL'nta tive process op tions, time for ren1ediati on, n1 tes of flow or trea tment, 
spatial req u ircmen ts, tl is tatKl'S fo r disposal, required permits, imposed lim itations, 
nnd other f,K tnrs necessary to eva lua te the a"lternatives. lf many d is tinct v ia ble 
options are Clvailable and developed, CDM w ill screen Lhe altema tives undergoing 
detailed analysis to provide the most promising process options. 

The technical eva lua tions com 1]e ted as "lcUt of this task will be sununarized and presented 
to EPA in a tccllllical n1ecling. ----- ----- ----

5.10.2 Final Technical Memorandum 
As din~c ted by EPA, th is su btask is not applicable. EPA's review comm ents on the d raft 
techn ical memoraml um w ill be incor porated in to the d raft FS rep or t under Section 5.12.J. 

5.11 Task 11 - Remedial Alternatives Evaluation 
Remedial technologies passing the ini tial screening process will be grouped in to rem edial 
alternatives. This tusk wvers effor ts associa ted with the assessm ent of individ ual 
alternatives agains t each of the nine cu rrent evaluation cri te ria and a comparabve analysis 
of <1ll options agains t the evalua tion criteria. Th e ancllysis w ill b P consis ten t with Lhe NCP, 
40 CFR Part 300, and w ill consider the Guidance for Conducting Ht.>medial lnvestigntio11 nnd 
Feasibili ty Studi!'s under CJ-'RCL.A (OSWER Directive 9355.3-01) and other pertinent OSWER 
gu idance. The d etailed evalua tion criteria fo r rem edial al terna tives arc lis ted on Table 5-4 
and a brief d escrip tion of each criterion is p rovided : 

• Overall Protection of Hum an Heallh and the En vironment- This criterion provides 
a final check to <1ssess wh elher cacb al ternative mee ts the requi rem ent tha t it is 
pro tectjve of human heal th and the environmenl. The overall assessm en t of 
pro tection is based on a com posite of fac tors assessed under the eva lua tion critt>ria, 
especia lly lon g-te rm effectiveness and permanence, short-lerm effectiveness, and 
compliance wi th ARARs. 

• Comrlian ce w ith ARARs- This criterion is used to determine how each a lternative 
comp lies with clp pl icable or relevan t and appropriate Federal and Sla te 
requirem ents, as defined in Sec tion 121 of CERCLA 42 USC Section 962.1. 
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• Long-Term Effectivt>ness- Thi s nitl! ri<ln <lddrcss<·s the rc'sults of <1 n ~ml·dial ac ti on 
in terms of the risk remaining at the s ite after the. response objectives have bt•cn 
mel. The primary focus of th is l'vnluation is to determine the ex tent and 
effectiveness of the controls tha t 1nay be required to manage the risk posed by 
ln,~a tmcnt residuals andjor untTcatcd was tes. The f,Kto rs to be cv,1luated include 
the magnitude of r emai ning risk (measured by numerical s t<m dards s uch as G.l ncl'r 
risk levels), and the aJ c4u<1cy, suit<1bility and lon g-te rm reliability of management 
controls for providing continued pro tectio n from resid t1als (i .l'., assessment of 
potential failure of the tcclmical components). 

• Red uction of Toxici ty, Mobility, or Volume- This cri terion addn'sscs the s tah1tory 
prdcrcncc for sch~t:L in g remedial actions that empltly treatment tech nologies that 
perma nently and s ignificantl y reduce toxicity, mobility or volume of the 
conte1mimmts. T he factors to be ev,1luated includ e tbe trt~atment process employed, 
the amount of l1a1.ardous materiul dt~s t royL·d or trented, llw dq~ ree of reduction 
ex pected in toxic ity, mobility or volume, ,1J1d the type <lnd quantity of treal1nen t 
residuals. 

• Short-Term Effectiveness- This criterion addresses the effects of the alternative 
duri1~ the construction and implementation phase until the remedial actions have 
been completed and the se lec ted level of protection h e1s been achieved. Each 
al ternative is evaluated H'ith respt'Ct lo its effect..s on the comm.unity and onsite 
workers during the r em edial action, env ironmen tal imp<~cts resulting from 
implemen tation, and the amount of time until protection is achieved. 

- --

• Implementability - This criterion addresses the technical and administrative 
feasibility of implem.enting an alternati ve and the availability of va rious services 
and m aterials required during its i.mplcmentatiun . Technical feasibility considers 
constniCtion and operational difficulties, reliability, case of undertaking additional 
ren1eclial action (if required), and the ability to monitor its effectiveness. 
Administrative feasibility considers nctivities needed to coordinate with other 
agencies (e.g., Commonwealth and local) in regard to obtaining permits or 
approvals for implementing remedial acti ons. 

• Cost- This criterion addresses the capital costs, am1ual operation and maintenance 
costs, and present worth analysis. Capital cos ts consist of direct (construction) and 
indirect (non-cons truction and ove rhead) costs. Direct costs include expenditures 
for the equipment, labor and material necessary to perform remedial actions. 
lndirect costs include expend ihues for engineering, fjnancial and other services tha t 
are not part of ac tual installation ncti vi tics but are required to complete the 
installation of remedial alternatives. Annual operation and maintenance cos ts are 
pos t-construction costs necessa ry to ensure the continued effec tiveness of a 
remedial action. These costs will be estimated to prov ide an accuracy of +50 
percent to -30 percent. A present wo rth analysis is used to eva luate expenditures 
tha t occur over d ifferen t time periods by discou nting all future cos ts to a common 
base year, usually the curren t year. This allows the cos t of remed ial action 
alterna tives to be compared o n Lhc basis of a single figure representing the amou nt 
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of money thal would be sufficil'nl Lo cove r <~11 cos ts associ<1tcd with Llw rL•nwdi<tl 
action over its p ldJm ed life. 

• Commonwea lth Accepta nce- This criterion ~?valuates th e Lcchnical and 
JdminislTabve issu es anu concerns the Commonwealth m ay have rcgcHding Ccll' h of 
the alternati ves. The factors to be cvaluatl•d include th ose features of alte rn atives 
th<~t tl1e Commonweallh su pports, reser vL1lil1ns o f the Comrno nwcollth, and 
opposilion of the Commonwealth . 

• Communitv Accept<ll'lCe- This criterion incorporates publ ic concerns into the 
('valuation of the remedied a lte.rnCltives. Often, community (a nd also 
Commonwealth) aco•plunCl' cannollll' d t- tcrm itwd during dcvelo pnwn t o f the 
RifFS. Ev<:~luation of these criteria is postponed until th e Rl /FS report h<ts been 
released fo r s la te and public rev iL'W. Th ese critL•ri<t are then addressed in the ROD 
and the resp<1nsi\'t'lll'SS summcll')'. 

Each .remedial a lternative will be subject to a de tailed analysis according to th e above 
l'Val ua tion crite ria. A comparative ana lysis of a ll alternati ves will Lhen be perfornw d to 
eval ua te the relative benefits <1 nd clrawbacks of ecKh accordin g to the same criteria. A 
preferred remedial alternative will be recomme11ded based upon the results of th e 
comparative anal ysis . 

5.11.1 Technical Men1orandum 
CDM will prepare Cl draft technkal memorandum. that addresses the follm"'ing: 

• A technical description of each alterna tive tha t o utlines the waste m anagem ent 
sh·ategy involved and identifies the key ARARs <tssocia ted w ith each alternative. 

• A discussion th<tt describes the performance of that al ternative with respect to each 
of the evaluation criteria. A table will be provided summarizing tl1e resul ts of this 
analysis. Once the individual analysis is completed, a compar ison and contrast of 
the alterna tives to on e another, w ith respect to each of the evalua tion crite ria, will 
be performed. 

This draft memorandum will be submitted to EPA for formal review and comment. In 
addition, the technical evalua tions comple ted as part of Lhis task will be s ummarized and 
presented to EPA in a technical meeting. 

5.11.2 Final Technical Memorandum 
1\s directed by EPA, this subtask is no t applicable . EPA's review comments on the d raft 
technical m em orandum will be incorporated in to the draft FS report w1der Section 5.12. 1. 

5.12 Task 12 - Feasibility Study Report 
COM w ill d evelop a feasibility stud y repo rt consisting of a de ta iled ana lysis o f alternatives 
and <1 cost-effectiveness anc~lysi s, in accordance with the NCP, 40 CFR Part 300, as well as 
the m os t recent guidClnce. 
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5.12.1 Draft Feasibility Study Report 
C OM ''"il l submit a draft feasibility s tudy report to EPA th a t includes the following 
detailed in formatio n . 

• 

• 

• 

• 

• 

• 

Summarize the Rl•m edial ln vcs ti g<1 tion- CDM w ill surnm8 rize key clcn!cnts of the 
Rl including the na ture <md t•x tcnt of conta minc1 tinn i.n <Jll si te rnL•d ia of concern, the 
fa te an d tm nsport factors that affect th e iden tifit•d con tamination , <1nd the res ults of 
the site risk assessm ents. 

Es tablish Remedial Acb on Objectives- Based on ex istin g informa tio n, COM will 
ide ntify site-specific r emedial action objecti ves tl1e1t w ill protect hum<m hc<ll th and 
the en vironment. Th<• objecti\'es l·vi!J specify the cnnt<1minan t(s) und nwd ia (If 
co ncern, the ~·x posu n• routc(s) and receptor(s), and <1n <:Kcept<Jble cu ntam.i n<1 nt level 
or rangl' of levels for each exposure route (i.e., p rt•liminar_v n•11wdii1tion goals). 

Es tablish Gen erul Response Aclion s- CDM "'" ill d evelop g<•neral rC'sponsc c1ctions 
for each medium o f interest by definin g contan<inant, h·eab11en t, excavatio n, 
pumping, or o ther actions, s ingly or in combina tion, to sa tis fy remedial ac tion 
objectives. The response ac tions will take into account r equirements for 

--+::J.rotcc.l:.ULe..IlesS-as...id .er.t.tifi.l.!.d..inlh remedia l action objectives and the chcmicul am_l _ _ 
physicwl characteristics of the si le. 

Iden tify and Screen Applicable Remedial Technologies - CDI'v1 will identify and 
screen technologies based on tlte gene ral respon se actions. Hazardous was te 
treabnent technologies ~ovill be identified and screened to ensure that only those 
technol ogies appl icahle to the contaminants present, their physical matrix, and 
o thl' r site ch aracteris tics will be considered. This screen:in g will he based primarily 
on a technology's ability to address the contamina nts 8t the site effectively, but will 
also take into account that technology's implemenlabili ty and cos t. If applicable, 
CDM w ill d evelop an ana ly ticc1l flow model to support groumhva ter flow a nd 
plume capture m odel o f the hydrogeologic system at the si te and surrounding area. 
CDM will selec t r ep res en ta tive process options, as appropriate, to carry forward 
into alternative d evelopment and will identify the need for treatability Lcs ting for 
those tecluwlogies that are probable candid a tes for consideration durin g the 
d etailed analysis . 

Develop Rem edial Al te rna tives in accordance vvith the NCP - COM w ill assemble 
techno.logies into rem edial nllern8tives to address the identified contamination a t 
the site. 

Scr een Rem edial Alternatives for Effectiveness, imp lcm entability, and Cos l - COM 
will screen alternatives to identify the po tentia l tech nologies or process options that 
will be combined into m edia-specific or site-wide alternatives. The developed 
alte rna tives w iJJ be defined witl1 respect to size and config ura tion of the 
representative p roceSS options, time for re nw diati on , rates of Dow Or tTeatmen l, 
spatial requLrem cnts, dis la nccs for disposa l, requ ired pe rmits, imposed lim ita tions, 
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~md o ther fa c to rs necessary locv<l ludlc Lhe <l ltt' rnali vl's. If rncm y distim· t· via ble 
options are available <lllll developed, CDM wi ll screen Llw allcrn<1tives unde rgoing 
detail ed annlysis to focus on lhe most pro m ising process options. 

• Develop De ldiled Allernalivc Descriptions - CDM will d evelop dctniled technical 
dl'scr iptions of pach clllernative lh CI L ou llim~s Lh e Wtlsle managem<'nt s tra tegy 
involved <llld identifies Lht~ key ARARs associaLL' d with L'a ch a llcrnalive. 

• ~-- -·., \:..: ,; _.,, L ........ ..... 'lt1011 Critcrin. COM W ill r . -- • I discussions that describe the 
p erformance of each alternative with respect to tlw e\·a lua n or, _ _ . ·]<'Scribed in 
Sec tion 5.11. The res ults of the <ma lysis vvill be sun11n arized in d lnbk. 

• Com pare Al te rnatives- CDTVI wi ll compa rL' tlnd contrast the al terna tives to OIW 

anotJ1cr, with res pect lo l'ach of the t'valua tion cri te ria. 

The tech nical feasibility considera tions wi U include lhc careful stud y of any prubkms tha t 
may prevcnl a remedial altern ative from mitigating si te problem s. Therefore, the site 
ch <1 rac teristi cs from th e RI will be kept in mind as the technica l feasibility of th e alterna tive 
is studied. Specific i tems to be uddrcssed will he reliability (opera tion over time), safety, 

___ __ or-eration and maint~'nance, ense with \•vhich the alternative can be imple m ented , and lime 

CDM 

need ed for iJnplem entation. 
----

The FS rc-'port fo rma l is shown on Table 5-5 and wi ll co nsist of an executive s ummary and 
five sections. l11e executive sum1n ary will be a brief overview of tl1e FS and the analysis 
undl'r lyil1g th e rem edial action s that vvcre evaluated. The five sections wi ll be as follows: 

• Introduction and Summary of the Rem ediallnvesliga lion 
• ldentiiica tion and Screening of Rem edial Technologies 
• Development and Initia l Screenin g of Remedial Alterna tives 
• Description and Detailed A n alysis of Alternatives 
• Compara tive An alysis of AJ tern a tives 

Th e FS report will be reviewed by a COM TRC. TRC comments will be addressed prior to 
submittal to EPA for r eview . 

5.12.2 Final Feasibility Study Report 
Upon receipt of all EPA and other federa l and Commo nwea lth wri tten comments, CDM 
will prep are a resp onse to comments le ttl:! r prior to rev isil1g th t.• FS report for submittal to 
EPA. W11cn EPA d e termi nes that the document is acceptable, tlw FS re port will b e deemed 
th e fin al FS rep ort. 

5.13 Task 13- Post RljFS Support 
In accordance with the SOW, this task is currently not applicable to lhis work assigm11ent. 
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5.14 Task 14- Negotiation Support 

Section 5 
Tasl< Plans 

ln accord ance w ith the SOW, this task is cu rrently n o t applicc~bk to th is work assignment. 

5.15 Task 15 - Ad1ninistrative Record 
In accordan e<..> wi th th e SOW, this la s]< is currentl y not applicable to this work assignm ent. 

5.16 Task 16- Work Assignment Closeout 
Project closeout includes work efforts rela ted to the project comple tio n and closeout phase. 
Project record s will be transferred lo EPA. A Work Assignment Closeout Report (WACl\) 
will he completed . 

5.16.1 Work Assignment Closeout Report 
CDM vv ill prepare C1 WACR th,l tv; ill include c:tlll eve l-of-efforl h ours, by pwfessionallcvcl, 
and cos ls in accord<m cc w ith thL• project work breakdovvn sh·uclun.>. 

5.16.2 Docu1nent Indexing 
CDM will o rganize the work assignment fik!S in its possL•ssion in accordance with lhe 

_Dl_[rently ap12roved file index structUJ_·e_. ~- _ 
----~-----~ - -

5.16.3 Docun1ent Retention/Conversion 
CDtvl will conver t all per tinent paper Ciles into an appropriate long-term s torage format. 
EP A will d efine the specific long-term sto rage format prior to closeout of this vmrk 
assignment. 
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Schedule 
A project schedule for the Rl/FS is included <IS Figun~ 6-·1. The project schedule is b nscd on 
assumptions fo r durations lind conditions of key l'Vcnts occu rring on the critical and non
c ritical path. These assumpti ons are as foJluws: 

• Tlw sclwdu le for the ficlJ acti vities is dc~pcnd l~nt on access to all pro pc rlies being 
obtained by F.PA w i thout difficulty . 

• Field activities will not be significantl y d clnyed due to severe wea ther condi tions 
(i.e., hurricanes) . 

• The sclwdulc for the field nctiv ities is dependent on tim ely revil'w and approval of 
the work p lan and QAPP and the provisio n of adl'quc.He funding by EPA. 

• The schedule fur the fiC'ld invesHgation is dependent on all field activities being 
performed in Level D or Level C personal p ro tec tive equipment (PPE) health and 
safety protection . 

• C OM wm receive validated d a ta for analyses performed by EPA's C LP eight weeks 
---- ilhe r mrmple-co!Jection. --- --------- ----- ____ _ 
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7.1 Organization and Approach 
The proposed project organiza tion is shown in Figure 7- J. 

The SM, Mr . Michael Valentino, P.C., has primnry rcs~1onsib il i ty for pl un Ll ewlopment and 
implt~mcntation of the Rt including coordination wi th the RJtask m anagers and support 
s taff, development of bid packages for subconlr<lCtor services, acq uisition of en gi1wer ing o r 
specialized technical suppor t, and ~1ll o ther aspt•cts of the day-to-day activities associated 
with the p rojec t. The SM identifies staff requirements, dirL•cts and mon itors site progress, 
c•nsun•s implemcnla lion uf quality procedures and cldlwn~nce to applica blE' cod es and 
rq~ul a tions, clnd is responsible for pL·rfnrmancc \..Vi thin Uw es lclblishcd budgc> t c1nd 
schedule. 

The RJL, Ms. Na ncy Rodriguez, reports to, and will work direc tly wi th the SJ\ lto d eve lop 
and coordinate the work plc1n, QAPP, s taffing cllld pl1ysicrd resource requirem en ts, and 
technical s tatements of '"'ork for professional subcontractor services. She will be 
responsible for lhe implementation of the fie ld investigation, performance tracking of the 
CDlv1 subcontracto r labora to ry, the analysis, interpretati on and presentation of data 
acquired r eJCILivc to Lhc site, prepara tion of the data evalua tion summary repor t, an d theRr--
rc port. 

The f.S task manager, Mr. Brendan tvlacDonald, '"'ill work closely with the RI task manager 
tD rnsure that tl1e field investigation generates the proper type and quan tity of data for use 
in the initial screening of remedial technologies/ al Lernatives, de tailed eva lt.1 ation of 
remedial ulternatives, development of requiJ:emen ts for and evaluation of treatability 
study/ pilot testing, if required, and associated cos t analysis. Th e FS report will be 
developed by the FS technical group. 

Th e ridd team leader (FTL), Mr. Mike Ehnot, is responsible for on-site managem ent for the 
duration of a ll site operations including the ac tivities conducted by CDJvl such as 
equipment mobilization, sampling, and the work perform ed by subconh·actOJs su ch as 
surveying. 

The RQAC is Ms. Jeniffer Oxford, who is responsible for overall project quality including 
development of the QAPP, review of specific task QA/QC procedures, and auditing of 
s pecific tasks. The RQAC reports to the CDM Q uality Assu 1\111ce Manager (QAM). 

The RAC II QAM, Mr. Steven Martz, is resp onsible for overall quality for the RAC conh·act, 
and will have approved quality assurance coordina tors (QACs) perform the required 
elements of the RAC 11 QA program of sp ecific task QA/QC procedures, and auditing of 
specific tasks at es tablished intervals. These QACs report to CDM' s corporate QA Manager 
l~AC IT nnd are independen t of the SM's reporting structure. 
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The ASC, Mr. Scott Kirchner, w ill en sure th a t th e s u bcon tr<1ct ,maly tica l ldbor<~tory will 
JWrform a nnlyscs as descrilwtl in the QAPP. The ASC prnvidL'S i1ssis tance vvith mecling 
EPA sample managenw nt and paperwo rk reguire mL'nts. 

Th e t.tsk numbering system for the Rf/ FS e ffml is described in Section 5 of Lhis work plwn. 
r:.1eh o f these t<1sks has been scl1l'd ukd <1 nd w iii be tracked scpari1lel y d u rin p; thC' course of 
the Rl / FS work. Fo r th e RAC Jl rontrctcl, lhc key clcml•nts of Lhc m on lh ly pwgress re port 
w ill be su bmitted w ithin 20 ca lendar d<1ys <1ftc r the e nd of ec1cl1 reporting p eriod and will 
con sist o f a summary of work completed during Lhat p eriod and associctled costs. 

Project progress m0elings \•Vill be held, as needed, to l'Vc1lualc project status, d iscuss cu rrent 
ilL'ms o f interes t, and rcv ic'"' major dclivc rilbl cs such <1s the worl< pli1n, QAPP, the d<1ta 
cv<duation summary rcporl, the Rl report, Lhe humnn h l!i.1 lth risk assessment, the SLERA 
rep ort, and Lhc FS reporl. 

7.2 Quality Assurance and Docun1ent Control 
All work by CO M on Lhis work assignme nt will b~ perfornwd in accord,mce with th e COM 
/U\ C II Qunlity Mallagu111cnt Plan (QMP) (COM 2005). 

he HA Cll RQt-'\c--wtll maintain QA--uversigh tfor the-d m a-ti on---t:1f th e-work-assignm~n t:.-A----

COM QAC has reviewed this work p lan for QA requiremenls. A QAPP governing field 
sa m piing an d analysis is reyuired and will b e prep a red in accord ance \•Vith Lhe UFP for 
QAPPs and current EPA Region II gu idan ce c1nd. procedures . It will be submitted to an 
approved QAC for review and approval before submitlal to EPA. Any repor ts for th is 
work assignment w hich present measurement datt~ generated durin g the work assigmnent 
will include a Q A section addressing the quality o f the d ata and its limi tations. Such 
reports arc subject to QA review following technical revie~ov . Slc1te ments of work for 
subconb'actor services and subcontractor bids and proposals will r eceive teclu1ical and QA 
review. 

The COM SM is responsible for implementing approp ria te QC nwasures on this w ork 
assignmen t. Such QC resp onsibilities include: 

• Implem enting the QC requirements r eferenced or defined in this work plan and in 
the QAPP 

• Adhering to th e COM RAC Management Information Sys tem (RACMIS) document 
control system 

• Organiz ing and maintaining work assigruncnl files 
• Conductin g fi eld planning m eetings, as n eed ed , in accorda nce with tbc RAC JI 

QMP 
• Com ple ting m easurem ent and test equipment fonns that sp ecify equipment 

reguirernen ts 

Technical and QA rev iew requiremen ts as s la ted in the QMP w ill be followed on this wo rk 
assignm ent. 

Document contro l aspec ts of Lhc program pertain to contro lling and filing docum.ents. 

Final Worl< Plan 7-2 

R2-0000100



CDIVI 

Section 7 
Project Management Approach 

CDM h <1s developed <.1 program fi I i ng sys tl'm tha t con forms to I:P /\' s requ irt' ments to 
ensure tha t the ducuml'nts <He properly s tored and fil ed . This g uideline will be 
im plem ented to contro l ,md fil e all documents associdLC'd with Lhis work nssignmcnl. The 
sys tem include's docum en t receipt control procod un•s, a file rev iew, an inspection sys tem, 
and file security m casu res. 

T lw RA C Jl QA program illus h·,lLcd on ·1 <1ble 9- 1 of the QM P (COM 2005) includes both 
self-assessm ents and independent assessnwnts as checks on quality of Jata generated on 
this work assessment. Self assessm ents include management sys tem audits, b·end 
<malyses, calculation ch ecking, da ta va!iddlion, and technica l rev iews. Independent 
assessm ents include office, field and labora to ry audits a nd the submittal o f perfonnanct' 
cva ludbon smnpll'S to labora tories. 

O ne QA intL~rnal system ,1udit and one fiL•ld tcchn ic<1l system audil are rL'quired. A 
labura tory technical systl'lll dudit mcty be n mductt•d by th e CDtvl QA staff. Perform ance 
;mdits (i.e., perform ance evalua tion samples) may be adminis len~d by COM as required fo r 
any <'metly lical p <u ainetcrs. An audit report w ill be prepared and d is tributed to the <lUdited 
group, to COM man agem ent, and to EPA. EP A may conduct o r arrange a sys tem or 
performance audit. 

7.3 Project Coordination 
The SM will com· dina te all projec t activities w ith the EPA RPI\1. Regular telephone con tac l 
will be n1.aintained to provide upda tes on project .s ta tus. Field activi ties a t the site will 
require coordination among feder al, Common wea lth, and local agen cies and coordination 
with involved private organiza tions. Coordination of activities with these stakeholders is 
described below . 

EPA is responsible for overall direction and approval of aU activities fo r the Maunabo sile. 
EPA may desig11ette technical ad visors and experts from academia or its technical s upport 
branches to assis t on the si te. Agency advisors could provide important sources of 
technical informa tion and revie,v, which lhe COM team will usc from initia tion of Rl/ FS 
activities through final reporting. 

Sources of technical information include EPA, PREQB, Pl~SA, PRJOCO, USGS, and 
sampling conducted during previous inves tigations. These sources can be used for 
backgrow1<.i informa tion on the site and surrounding areas. 

The Commonvvealth, through PREQB, may provide review, direc tion, and input during the 
RI/ FS. EP A's RP.M w ill coordinate contact w ith personnel from o ther agencies. 

Local agencies th Cit may be involved include PRASA, and local d epartments such ets 
planning boards, zoning and build ing commissions, p olice, fire, health departments, and 
utilities (w ater and sewer). Contacts with these locul <1gencies w ill be coordina ted through 
EPA. 
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Private or gc1 niza tions rcqt1iringcoordinalion durin g th e RI/FS include n·sidcnls in the cHec1 

and p Ltb l.ic interest r,roups such as environment-a] organ.iza ti uns and the press. 
Coord in<Jtion with these .in te rested parties will be performed througl1 EPA. 
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nmsl 
/\ RARs 
ASC 

b~~s 

above me<ln sea level 
Applicable or Relevan t and Appropriate Requ irem en ts 
Analyti cal Scr vicl'S Coordinator 
below eround su rface 
Bose/Notural Acids 
basic ordering agreement 
Cenh·o de Acopio Manufac turing 
COM Federal Programs Corpor ation 

BNA 
BOA 
CAM 
CDM 
C ERCLA Comprehe nsive Environmen tal Response, Compcn s<l tion nnd Liability Ac t 

nf 19HO 
CERCU S 

erR 
CGE 
CTP 
L" iS-1 ,2-DCE 
CLASS 

Cumprclwnsive Enviro nmental Responst•, Compensa tion and Linbility 
lnformntion SystL•m 
Code nf Fed er a I Rcgu Ia Lions 
Caribe Gen crn l Elech· ic 
Community Involvement Plan 
cis-1 ,2-dichloroethcne 
Conh·ac t Laboratory J\naly ticill Support Services 

--- - CLP
CO 
core 
COPEC 
CSM 
CTE 
DESA 
DNAPL 
DO 

--Conh·ac t~L.aboratOt"¥-P-ro.graru_ 

Contractin g O fficer 

COM 

DPT 
DQI 
DQO 
EDD 
Eh 
EPA 
EPC 
EQuiS 
ERAGS 
ESAT 
F 
fASTAC 
FEMA 
FS 
FTL 
ft / m.i 
G.LS 
GS1 
GS2 
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chemical o f po tential concern 
Contaminant of Potential Ecological Conct~rn 

conceptual s ite model 
Cen tral Tendency Exposure 
Division of Environmental Science and Assessm ent 
dense n on-aqueous phase liquid 
dissolved oxygen 
Direct push techno logy 
Data Quality Indicator 
Data Quality O bjective 
Electronic Data De liverable 
O xidation-Reduction Potential 
United Sta tes Enviromnental Protection Agency 
Exposu re point concenh·ation 
Env ironm ental Q u ali ty Information Systems 
Ecological Risk Assessment Guidance for Sup erfund 
Envi.romnental Services Assistan ce Team 
Fahrenheit 
Field and An aly tical Services Tean1ing Advisory Committee 
Federal Emergen cy Management Agen cy 
feasibility stud y 
Field Team Leader 
feet per mile 
Geographic Information System 
To ta l Gas Station 
Esso Gas Sta tion 
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CDM 

gpm 
I lEAs 
HEAST 
HHRA 
HI 
l-IPrA 
HQ 
HRS 
HSA 
HSP 
ID 
!DW 
!FB 
!RlS 
JU/\ 
kg 
L 
LDSII 
LDL 
LEL 
LO/\ EL 
MCL 
MCLG 
MDL 
mg 
mg/kg 
MNA 
MTBE 
NCP 
NESHAPs 
NOAA 
NOAEL 
NPDES 
NPL 
OSWER 
PAR 
PA/Sl 
PCB 
PCE 
PHP 
PID 
PLOE 
PO 
POTW 
ppb 
PPE 
PPRTV 

Final Work Plan 

g<1 llons per minute 
Health Effec ts Assessment 
Health Effects Assessment Summary Ta bles 
Human Health Risk Asscssmmt 
Hazard Index 
High Priority for Further Act ion 
Hazard QuoUent 
I bzard Ranking System 
Hollow Steam Auger 
Health and Safety Plan 
identification 
Inves ti gation Dcriwd Waste 
lnvitalion For Bid 
Integrated Risk fnformali on System 
Juan Orozco Limited 
kilogram 
liter 
median lethal dose 
Lmv de tection Limit 
Lowest effec ts level 
Lowest observed adverse effCctlevel 
Maximum Contaminant Level 
lvlaximum Conttlminant Level Goal 
Method d etection limit 
milligram 
milligran"ls p er kilogram 
monitored natural attenuation 
m ethyl tertbutylethcr 
National Contingency Plan 

Section 9 
Glossary of Ab/Jrevialtons 

National Emission Standards for HazMdous Air Pollutants 
National Oceanic and Atmospheric Administration 
No observed adverse effect level 
Na tional Pollution Discharge Elimination System 
National Priority List 
Office of Solid Waste and Emergency Response 
Pathway Analysis Report 
Pre] iminary Assessment/Site l nspection 
polychlorinated biphenyl 
teh-achlo roethylene 
Plastic Home Products 
photoioniza tion detector 
professional level of effort 
Project Officer 
Publically Owned Treatm('nt Works 
parts per billion 
personal protective equipment 
Provisional Peer Reviewed Toxicity Values 
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COM 

PRJ\SA 
PRf3 
PRDOH 
PREQB 
PRGs 
PRlDCO 
QA/QC 
QAC 
QAM 
QAPP 
QMP 
RA 
RAC 
RACivl!S 
RAGS 
RJ\S 
RCRA 
RfC 
1\fD 
RFP 
RIL 
RT/FS 
Rl\'lE 
ROD 
RPM 
RQAC 
RSCC 
SARA 
SAT 2 
SEL 
SF 
SLERA 
SM 
SMO 
SOP 
sow 
SQL 
ss 
SSL 
STSC 
svoc 
T 
TAL 
TBC 
TCE 
TCL 
TDS 

Final War/( Plan 

Punto Ri co J\q ucdud and Sewer /\ ulhori Ly 
P uerto Ri co Beverage 
Puerto Rico Dt'partmcnl of 1-lealth 
Puerto Ri co Environmental Q uality 13u<nd 
Preliminary T~cn<ediation Goals 
Puerto Rico Industri al Development Corporati on 
q uality <Jssurance/quali ty control 
Quality Assurance Coordinato r 
Quality Assurance Manager 
Quality Ass urance Project Plan 
Q u<llity Manogcmcnl Plan 
risk assessnwn t 
1\esponse Ac tion Contract 
T\AC Management Info rm ation Systvm 
Risk Assessment Guid ance ft1 r Superfund 
Routine Analytical Services 
Resource Conserva tion and Recovery Act 
r eference concentration 
rderence dose 
r equ est for proposal 
remedial investigation leader 
remed ial investigation/feasibility s lud y 
r easonable maximum exposure 
Record of Decision 
Remedial Project Manager 
Regional Quality Assurance Coordinator 
Region al Sample Control Center 

Section 9 
Glossaty of AIJbreviations 

Superfund Amend ments and Reautho rization Act of 1986 
Site Assessn1ent Team 2 
severe effects limit 
Stora (re Facilitv 

b ' 

Screening Level Ecological Risk Assessment 
site m.anage r 
Sample Management Office 
Standard Operating Procedures 
Statement of Work 
sample q uantitation limi t 
Senior Scientist 
Soil Screening Level 
Superfund H ealth Risk Technical Support Cen ter 
sen1i-volaLil c organic com pound 
Transect 
Targl'l An a ly te Lis t 
"To Be Considered" 
trichloroc lhene 
Targe l Compotmd List 
To tal disso lved solids 
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T lw sil L' 

TI<N 
TOC 
TOM 
TRC 
TSS 
TSC/\ 
UCL 
UFP 

IJ.g/ L 
usc 
USGS 
voc 
Wf-\CR 
l ,1-DCr: 
·r,2-DCE 

Final Work Plan 

Ma un abll Groundwater Cont<11ninc.1tin n Site' 

loLa] Kjehldahl nilwgen 
total organ ic ca rbo n 
Tcchnicc.1 l Operations Manager 
Technical Review Commjttt~c 

total suspended solids 
Toxic Subs tances Control /\c L 
Upper Confidl·nce Limit 
Uniform Federal Policy 
microgmms / l i ter 
United States Cod e 
United SLates GC'nlogical Su rvey 
volatile organic compound 
Work Assignment Clusc-Out f\eport 
·r ,·t -dich loroethy I em• 

1 ,2-cl ichlo rol:'lh y lene 

Section 9 
Glossary of AbiJreviatians 
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Table 2-1 
PRASA Water Quality Data (1998-2004) ~rimary VOCs Detected 

Maunabo Urbano Public Water System 
Maunabo Groundwater Containination Site 

Maunabo, Puerto Rico 
I 

YEAR PCE TCE 
MCL Result Min-Max MCL Result Min-Max MCL 

1998 5 . I .. 5 . • 
1999 5 ' . .. 5 * * 

2000 5 * . 5 * * 

2001 I 5 1 N/A I 5 0.7 N/A 
2002 5 7.5 0 .5-16.4 5 0.8 I 0.5-1.4 
2003 5 ' 4 ND-4.5 5 0 .6 0.5-1.0 I 
2004 5 I 1.8 ND-9.6 5 0 .62 ND-0.8 

Notes: 
Data obtained from PRASA Water Quality Reports 1998-2004. 
Report indicates that the 2002 PCE MCL exceedance is from Maunabo 1. 
Maunabo 1: not in operation 1998-2000. 
Number of samples collected not specified in the report. 
Results reported represent the average of the samples collected for that year. 
Data reported in ug/L. 
N/A: Not applicable . 
1\!D: Not Detected 
MCL: Maximum Contaminant Level 
PCE: Tetrachloroethylene 
TCE: Trichloroethylene 
DCE: Dichloroethylene 
• : Data not ava ilable 

CONI 
PRASA Water Quality Data 

7 
7 
7 
7 
7 
7 
7 

I 1,1 DCE 
I Result 

1 
0.8 

J 0.9 
0.6 
1.2 

I 0.6 I 
I 0.73 

Min-Max 
ND-2.2 
ND-2.5 
ND-2.2 
N0-0.9 
0.5-9.0 
ND-1 

ND-1 .5 

i cis 1-2 DCE I 

I MCL I Result Min-Max I 

I 70 l * * I 

I 70 I . * J 
I 70 I 

i • I • I 

I 70 I 3.9 N/A l 

I 70 ; 3.0 0 .5-4.1 I 

I 70 I 2.2 ND-4.1 
I 70 I 0.8 I ND-2 .6 I 
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Facility Name Facil ity Description 

Centro de Acopio Storage of 
Manufacturing agricultural 

equipment. 

Juan Orozco Limited, Manufacture of 
Inc. guitars, guitar cases, 

and guitar strings. 

Puerto Rico Beverage Distribution of Fruit-
based beverages. 

Plastic Home Manufacture of 
Products domestic plastic 

products . 

CDIVI 
Final Work Plan 

Table 2-2 
EPA December 2005 Sampli1g Summary 

Maunabo Groundwater Contamination Site 
Maunabo, Puerto R co 

Former Site Uses Number of NLmber of 
Surface Soil Subsurface Soil 
Samples s kmples 

Prefabricated piping in 4 2 
frame walls. plantain 
products . and storage 
of lubricant oil. 

Former site use not 4 3 
available. rcludes 1 dup) 

Bedroom furniture and 4 2 
plastic filter 
manufacturing, 
emergency shelter 
(after a hurricane) and 
parking for the 
municipality. 
Hazardous 
substances used 
includes: sodium 
hydroxide, nitric acid. 
potassium hydroxide. 
and ethylene glycol. 

Furniture 4 2 
manufacturing, 
storage of emergency 
supplies for hurricane 
response. 

Number of Results 
Groundwater 
Samples 

1 "Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 

1 "Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 

1 "Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 

Groundwater "Non-detect" values for the 
not chlorinated solvents detected in 
encountered. the Maunabo system. 

Page 1 of 3 
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Facility Name Facility Description 

Storage Facility Operated by Federal 
Emergency 
Management Agency 
(FEMA) for storage of 
emergency supplies 
intended primarily for 
hurricane response. 

Total Gas Station Facility abandoned 
(GS1) and vacant. 

Esso Gas Station Gas Station. 
(GS2) 

Waste Water Puerto Rico 
Treatment Plant Aqueduct and Sewer 
(WWTP) Authority (PRASA) 

WWTP . 

CONI 
Final Work Plan 

Table 2 -2 
EPA December 2005 Samplijg Summary 

Maunabo Groundwater Contalmination Site 
Maunabo, Puerto Rico 

Former Site Uses Number of Nfmber of 
Surface Soil S bsurface Soil 
Samples s l mples 

Operated by CGE fo r 5 2 
the manufacture of (includes 1 
high voltage dup) 
contactors and 
resistors. 

Gas Station. 0 0 

Former site use not 0 0 
available. 

Former site use not 4 2 
available. 

Number of Results 
Groundwater 
Samples 

Groundwater "Non-detect" values for the 
not chlorinated solvents detected in 
encountered. the Maunabo system. Future 

investigation recommended due to 
hazardous waste generated at the 
site during Caribe General Electric 
(CGE) operations.ite use not 
available. 

2 "Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 
Methyltertbutylether (MTBE) was 
detected a·t 14 and 7J* 
micrograms/liter (ug/L) in the 
groundwater samples collected at 
Gas Station (GS) 1. Benzene was 
also detected at GS 1 at 4J and 20 
ug/L, which is above the maximum 
contaminant level (MCL) of 5 ug/L. 

3 '·Non-detect" values for the 
(includes 1 chlorinated solvents detected in 

dup) the Maunabo system. 

1 "Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 
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Facility Name Facility Description 

Maunabo Landfill Facility currently 
accepts "sludge". 

El Negro Auto Part Auto parts distributor 
and auto repair 
facility. 

Background NA (Not appl icable) 

Table 2-2 
EPA December 2005 Sampl~f9 Summary 

Maunabo Groundwater Cont~mination Site 
Maunabo, Puerto ,ico 

Former Site Uses Number of NLmber of 
Surface Soi l sLbsurface Soil 
Samples S~mples 

Landfil l. 4 1 
(includes 1 

dup) 

Former site use not 1 0 
available. 

NA 4 2 

Number of 
Groundwater 
Samples 

1 

0 

1 

* Note: The J qualifier denotes that the identification of the analyte is acceptable and the reportL value is an estimate. 

COM 
Final Work Plan 

Results 

''Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 

"Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 

"Non-detect" values for the 
chlorinated solvents detected in 
the Maunabo system. 
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I Data Uses 

Site characterization 
monitoring during 
implementa tion 

Risk assessment 
Site Characterization 
Monitoring during 
implementation 

Site characterization 

Table 4-1 
Summary of Data Quality Levels 

Maunabo Groundwater Contamination Site 
Maunabo, Puerto Rico 

I Anal~tical Level (1} I T~~es of Anal~sis 
Screening level wi th definitive - Total organic vapor using 
level confirmation instruments 

- Water quality field 
measurements using portable 
instruments 

Defin itive level - Organics/lnorganics using EPA-
approved methods 
- CLP SOWs 
-Standard wa ter ana lyses 
- Analyses performed by 
laboratory 

DQO leve l - Measurements from field 
Field instrument (2) equipment 

- Qualitative measurements 

(1) Definitions of analytical levels: Screening data are generated by rapid, less precise methods of 
analysis with less rigorous sample preparation. Screening data provide analyte (or at least 
chemical class) identification and quantification, although the quantification may be relatively 
imprecise. For definitive confirmation, approximately 10 percent of the screening data are 
confirmed using analytical methods and quality control procedures and criteria associated with 
definitive data. Screening data without associated confirmation data are generally not considered 
to be data of known quality. 

Definitive data are generated using rigorous analytical methods, such as EPA reference methods. 
Data are analyte-specific, with confirmation of analyte Identity and concen tration . Methods 
generating definitive data produce tangible raw data (e.g., chromatograms, spectra, digital values) 
in the form of paper printouts or computer-generated electronic files . Data may be generated at 
the site or at an off-site location, as long as the quality control requirements are satisfied. For the 
data to be definitive, either analytical or total measurement error must be determined. 

(2) DQO =Measurement-specific Data Quality Objective requirements will be defined in the QAPP. 

CDIVI 
Final Work Plan Page 1 of 1 
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Sample Sample Field 
Locations Matrix Parameters 

Groundwater Screening Samples (Geoprobe™) 

Transect 1 GW DO, Eh, Turb , 
pH, Cond, Temp 

Transect 2 GW DO, Eh, Turb, 
pH, Cond, Temp 

Transect 3 GW DO, Eh, Turb, 
pH, Cond, Temp 

Transect 4 GW DO, Eh, Turb, 
pH, Cond, Temp 

Contingent GW DO, Eh, Turb, 
pH, Cond, Temp 

Soil Samples (Geoprobe™) 

Surface Soil Soil NA 

Soil Borings Soil NA 

Table 5-1 
Summary of Sampling and Analysis Program 

Maunabo Groundwater ContJmination Site 
Maunabo, Puerto Rlico 

I 

CLP Analytica l DES ~or Subcontract lab 
Parameters An alytical Parameters 

I 

NA VOCs ( <f ug/L) (24-hour 
turnarou~d) 

NA VOCs ( <r ug/L) (24-hour 
tumarou~d) 

NA VOCs (<t ug/L} (24-hour 
turnarou I d) 

NA VOCs ( <11 ug/L) (24-hour 
turnarourd) 

NA VOCs (+ ug/L} (24-hour 
turnarourd ) 

I 

Full TCL/T AL TOC, p~, Grain Size (50% of 
samples~ 

Full TCL/TAL TOC, p~, Grain Size (50% of 
samples 

Monitoring Well Samples (Shallow and Deep Wells) - Round 1 and Round 2 

Groundwater GW DO, Eh, Turb, Trace VOCs, TCL Chloride methane, ethane, ethene, 
Sampling - Rounds pH, Cond, Temp, SVOCs and P/PCBs, nitrate, ~tnte, sulfate. sulfide, TOC, 
1 and 2 ferrous iron TAL metals , cyanide TDS, T S, alkalinity, ammonia, 

hardnes 
1 

, and TKN 

CDIVI 
Final Work Plan 

Number of Sample 
Samples Frequency/Intervals 

(1) 

130 Sample every 1 0 feet 

65 Sample every 1 0 feet 

35 Samples every 1 0 feet 

52 Samples every 1 0 feet 

52 Samples every 1 0 feet 

6 1 sample per location (0 to 
1 foot bgs) 

18 6 boreholes 
3 samples per borehole 

32 16 wells installed 
2 sampling rounds 

Page 1 of 3 
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Sample Sample Field 
Locations Matrix Parameters 

Table 5-1 
Summary of Sampling and An , lysis Program 

Maunabo Groundwater Conta tn ination Site 
Maunabo, Puerto Rico 

CLP Analytical DES+ or Subcontract Lab 
Parameters Anj lytical Parameters 

Monitoring Well Samples - Bedrock Monitoring Wells - FEMA- Round 1 and Round i 
Groundwater GW DO, Eh , Turb, Trace VOCs, TCL chloride , fmethane. ethane. ethene. 
Sampling - Rounds pH, Cond, Temp, SVOCs and P/PCBs. nitrate , n trite, sulfate. sulfide , TOC, 
1 and 2 ferrous iron TAL metals, cyanide TDS, TSS, alkalinity, ammonia, 

hardnes1, and TKN 

Monitoring Well Samples - Maunabo Public Supply Wells -Round 1 and Round 2 I 
Groundwater GW DO, Eh, Turb , Trace VOCs, TCL chloride.! methane, ethane, ethene, 
Sampling - Rounds pH, Cond , Temp, SVOCs and P/PCBs. nitrate, ~itr i te , sulfate, sulfide, TOC, 
1 and 2 ferrous iron TAL metals. cyanide TDS, TS

1
S, alkal ini ty. ammonia. 

hardness, and TKN 
I 

Surface Water and Sediment Samples I 

Surface Water sw DO. Eh, Turb, T race VOCs. TCL chloride ,[ nitrate, nitrite. sulfate, 
pH. Cond SVOCs and P/PCBs, sulfide. IOC. TDS, TSS, alkalin ity , 

TAL metals. cyanide ammoni , hardness, and TKN 

Sediment so NA Full TCL{fAL pH , TO!' grain size 

Vapor Intrusion Samples I 
Air Sampling Air NA Selected VOCs based NA 

on groundwater 
screening and 
monitoring well data 

I 

CDM 
Final Work Plan 

Number of Sample 
Samples Frequency/Interva ls 

(1) 

6 3 wells instal led 
2 sampling rounds 

8 4 supply well s 
2 sampling rounds 

7 1 sample per location 

7 1 sample per location 

13 4 resident/building 
locations 
1 initial sub-slab sample 
per location 
1 concurrent sub-slab and 
1 indoor air sample per 
location 
1 background ambient air 
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Sample Sample Field 
Locations Matrix Parameters 

Streambed Groundwater Seepage Samples 

Groundwater GW DO, Eh, Turb, 
Seepage Sampling pH,Cond 

Notes: 
(1 ) env ironmental samples only 

Abbreviations: 
bgs = below ground su rface 
CLP= Contract Laborato Pro ry g ram 
Cond = conductivity 
DESA= Division of Environmental Science and 

Assessment 
DO = dissolved oxygen 
Eh = oxidation-reduction potential 
GW = groundwater 

CDM 
Final Work Plan 

Table 5-1 
Summary of Sampling and Ana ysis Program 

Maunabo Groundwater Contafination Site 
Maunabo, Puerto Rico 

I 
CLP Analytical DES~ or Subcontract Lab 

Parameters Anr ytical Parameters 

I 
TCL SVOCs and Trace v dcs - Diffusion Bags, 
P/PCBs, TAL metals. 

Number of Sample 
Samples Frequency/Intervals 

{1) 

5 1 sample per temporary 
piezometer 

cyanide sulfide. T ' C, TDS, TSS, alkalinity, 
chlodde, ~tcate. nitdte, sulfate, 

ammonia hardness , and TKN 

NA = not applicable 
P/PCB = p esticides/ ol chlorinate p y 8 bi hen I p y 
SD = sediment 
SVOC = semivolatile organic com ound 
SW = surface water 
TAL= Target Analyte List 
TCL = Target Compound List 
TDS = total dissolved solids 

Temp =temperature 
TKN = total K"eldahl nitro J g en 
TOC = total organic carbon 
TSS = total suspended solids 
Turb = turbidity 
VOC = volatile organic compound 
ug/L = micrograms per liter 
<=less than 
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Table 5-2 
Summary of Groundwater Screening Samples 

Maunabo Groundwater Contaf ination Site 
Maunabo, Puerto Rif o 

Total Depth Number of Sampling 
Transect Number (Est. in ft bgs) Locations 

Bori n~ 
_Footage Interval (ft)+ 

Transect No. 1 130 /O YL NA 
8 locations at 10 ft intervals 130 (_ ,z p •1..04'tl 
4 locations at 20 ft intervals 130 4 4 520 
Transect No. 2 130 5 650 
Transect No. 3 70 5 350 
Transect No. 4 130 4 I 520 
Contingency Locations 130 4 520 
Totals _.:1-Sr 1 3000 
·All samples to be analyzed for VOCs using 24-hour TAT- analytical method quantitation limit of 1 ppb for VOCs 

•• Include samples at top of water table and bottom of borehole 

+ Samples will be collected from the bottom of the boring moving upward toward the wa ter table 

ft- feet 

bgs - below ground surface 

CDIVI 
Screening Sample Summary 

NA 
10 
20 
10 
10 
10 
10 

Samples per Total 
Location ** Samples* 
NA NA 

13 :::j-6 j.Btf 
7 28 

13 65 
7 35 

13 52 
13 52 

,?/o ~ 
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Table 5-3 
Proposed Rl Report Format 

Maunabo Groundwater Contamination Site 
Maunabo Puerto Rico 

1.0 Introduction 
1.1 Purpose of Report 
1.2 Site Background 

1.2.1 Site Description 
1.2.2 Site History 
1.2.3 Previous Investigations 

1.3 Report Organization 

2.0 Study Area Investigation 
2.1 Surface Features (aerial photos, etc.) (natural and manmade 

features) 
2.2 Groundwater Screening Investigation 
2.3 Contaminant Source Investigations 
2.4 Meteorological Investigations 
2.5 Geologica l Investiga tions 
2.6 Groundwater Investigation 
2.7 GreuAewa-terlSurfaee-WatBF-Interaction lnves1~.gation ·~ 

2.8 Human Population Surveys 
2.9 Ecological Investigation 

3.0 Physical Characteristics of Site 
3.1 Topography 
3.2 Meteorology 
3.3 Geology 
3.5 Hydrogeology 
3.6 Air Quality 
3.7 Demographics and Land Use 

4.0 Nature and Extent of Contamination 
4.1 Sources of Contamination 
4.2 Groundwater 
4.3 Soil 
4.4 Surface Water/Sediment 

5.0 Contaminant Fate and Transport 
5.1 Routes of Migration 
5.2 Contaminant Persistence 
5.3 Contaminant Migration 

Final Work Plnn Page 1 o f 2 
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Table 5-3 
Proposed Rl Report Format 

Maunabo Groundwater Contamination Site 
Maunabo Puerto Rico 

6.0 Baseline Risk Assessment 
6.1 Human Health Eva luation 

6.1 .1 Summary of Data Collection and Evalua tion 
6.1.2 Exposure Assessment 
6. 1.3 Toxicity Assessment 
6. 1.4 Risk Characteriza ti on 
6.1 .5 Uncertainty Assessment 

6.2 Ecologica l Evaluation 
6.2 .1 Screening Level Ecological Risk Assessment 
6.2.2 Ecological Risk Assessment 

7.0 Summary and Conclusions 
7.1 Source(s) of Contamination 
7.2 Nature and Exten t of Contamination 
7.3 Fate and Transpori 
7 .4 Risk Assessments 

----l--------r-7-r:.s --c>atal:tmitatrons and-Recommendatic:>fls-for-FttltJre-wofK-----------1-----
7 .6 Recommended Remedial Action Objectives 

Appendices: 
Analytica l Data/QA/QC Evaluation Results 
Boring Logs 
Data 

COM 
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Table 5-4 

Detailed Evaluation Criteria for Remedial Alternatives 
Maunabo Groundwater Contamination Site 

Maunabo, Puerto Rico 

• SHORT-TERM EFFECTIVENESS 
- Protection of community during remedial action 
- Protection of workers during remedial actions 
- Time until remedial response objectives are achieved 
- Environmental impacts 

• LONG-TERM EFFECTIVENESS 
- Magnitude of risk remaining at the site after the response objectives have 

been met 
- Adequacy of controls 
- Reliability of controls 

• REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT 
- Treatment process and remedy 
- Amoun t of hazardous material destroyed or treated 
- R-edueHen-iA toxici t~mobilit-y-er-volume of tf1e--centaminan~s 
- Irreversibility of the treatment 
- Type and quantity of treatment residuals 

• IMPLEMENT ABI LITY 
- Ability to construct technology 
- Reliability of technology 
- Ease of undertaking additional remedial action, if necessary 
- Monitoring considerations 
- Coordination with other agencies 
- Availabi lity of treatment, storage capaci ty, and disposal services 
- Availability of necessary equipment and specialists 
- Availability of prospective technologies 

• COST 
- Capita l costs 
- Annual operating and maintenance costs 
- Present worth 
- Sensitivity Analysis 

CDM 
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Table 5-4 
Detailed Evaluation Criteria for Remedial Alternatives 

Maunabo Groundwater Contamination Site 
Maunabo, Puerto Rico 

• COMPLIANCE WITH ARARs 
Compliance wi th chemical-speci fi c ARARs 
Compliance with action-specific ARARs 
Compliance with location-specific ARARs 
Compliance with appropriate criteria, advisories and guidance 

• OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT 

• STATE ACCEPTANCE 

• COMMUNITY ACCEPTANCE 

CClVI 
Fmal Work Plan Page 2 of 2 
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Table 5-5 
Proposed FS Report Format 

Maunabo Groundwater Contamination Site 
Maunabo, Puerto Rico 

1.0 Introduction and Summary of Remedial Investigation 
1.1 Purpose and Organization of Report 
1.2 Site Description and History 
1.3 Summary of Remedial Investigation 

1.3.1 Source(s) of Contamination 
1.3.2 Nature and Extent of Contamination 
1.3.3 Contaminant Fate and Transport 
1.3.4 Risk Assessment Summaries 

2.0 Identification and Screening of Remedial Technologies 
2 .1 Remedial Action Objectives 

- Contaminants of Interest 
- Allowable Exposure Based on Risk Assessment 
- Allowable Exposure Based on ARARs 
- Development of Remedial Action Objectives 

2.2 General Response Actions 
----•---- --Ve~ttmes-

- Containment 
- Technologies 

2.3 Screening of Technology and Process Options 
2.3.1 Description of Technologies 
2.3.2 Evaluation of Technologies 
2.3.3 Screening of Alternatives 
- Effectiveness 
- lmplementability 
- Cost 

3.0 Development and Initial Screening of Remedial Alternatives 
3.1 Development of Alternatives 
3.2 Screening of Alternatives 

3.2.1 Alternative 1 
3.2.2 Alternative 2 
3.2.3 Alternative 3 

4.0 Description and Detailed Analysis of Alternatives 

CDIVI 

4.1 Description of Evaluation Criteria 
- Short-Term Effectiveness 
- Long-Term Effectiveness and Permanence 
- lmplementability 
- Reduction of Mobility, Tox icity, or Volume Through Treatment 
- Compliance with ARARs 
- Overa ll Protection 
- Cost 
- State Acceptance 
- Community Acceptance 

Final Work Plan Page 1 of 2 
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Table 5-5 
Proposed FS Report Format 

Maunabo Groundwater Contamination Site 
Maunabo, Puerto Rico 

4 .2 Individual Analysis of Al ternatives 
4.2.1 Alternative 1 
4.2.2 Alternative 2 
4 .2.3 Al ternative 3 

4 .3 Summary 

5.0 Comparative Ana lysis of Alternatives 
5.1 Comparison of Alternatives 

CDI\II 
Final Work Plan Page 2 of 2 

R2-0000124



E9 Public Supply Wells 

CDNI --:=:=----• Feet 0 2,000 4,000 

•• 

. ~'~--- .... __.. 
----

Figure 1-1 
Site Location Map 
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ID TaskName I Duration I 
1 MAUNABO GROUNDWATER CONTAMINATION SITE 

~ TASK 1 Project Planning & Support 

- 3- 1.2 Attend Seeping Meeting 

-a-- Contractural Scoping Meeting 

1---g- Preparation and Attendance at Technical Scoping Meeting 
1---s- 1.3 Conduct Site Visit 

1-y-- 1.3 Conduct Site Visit 

'--a 
1-g-

- 10 
- 1-1 

1 2 
- 13 -

14 

I---rs 
116 

~ 
'-ra 
~ 
- 20 

21 

22 

23" 

1.4 Develop Draft Work Plan and Associated Cost Estimate 

Develop Draft Wort< Plan and Associated Cost Estimate 

EPA Review of Draft Work Plan 

1.6 Negotiate and Rev ise Draft Work Plan/Budget 

Negotiate Budget 

Prepare/Submit Final Work Plan 

1.6 Evaluate Existing Documents 

1.6 Evaluate Existing Documents 

1.7 Quallly Assurance Project Plan 

Prepare/Submit Draft QAPP 

EPA Review 

Prepare/Submit Final QAPP 

1.8 Health & Safety Plan 

1.8 Health & Safety Plan 

1.10 Meetings 

First Meeting -Access Meeting with Municpality 

'-24 
25-

126 

'27 

Second Meeting -Decision Meeting for Final Monitoring Well Locallons 

Third Meeting - RA 

'28 
1--yg--
1-30-

31-

1-32-

'--33-
~ 
~ 

36-

~ 
- 38 

39 

40 

41 -

42 

---;j3 

44 

45 

~ 
47-
4 8-

49 
- 50 -

51 
- 52 

~ 
1-s;r-

'---ss 
56 

1----sr-
58 

1--sg-

Fourth Meetlng- SLERA,---------

Fiflh Meeting - Draft Rl 

Sixth Meeting - FS Tech memo 1 

Seventh Meellng- FS Tech Memo 2 

Eighth Meeting - Draft FS 

1.11 Subcontract Procurement 

Topographic Survey 

Geophysical Services (downhole Jogging) 

Drilling Services 

Analytical Laboratol}' 

Waste Hauling and Disposal 

Cultural Resounces 

1.12 Perform Subcontract Management 

Perform Subcontract Management 

1.13 Pathway Anaysls Report (PARI 

1.13 Pathway Anaysis Report (PAR) 

TASK 2 Community Relations 

2.1 Community Interviews 

2.2 Community Relations Plan 

2.3 Public Meeting Support 

Public Meetings 1 - beginning of field work 

Public Availability Session 1 

Public Availability Session 2 

Public Meetings 2 - Final Rl 

Public Meelings 3- Final proposed plan 

2.4 Fact Sheet Preparation 

2.5 Proposed Plan Support 

2.6 Pubtic Notices 

2. 7 Information Repositories (Not Appicable) 

2.8 Site Mailing Ust 

2.9 Responsiveness Summal}' Support 

TASK 3 Field Investigation 
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Site Reconnaissance - Locate Wells/Soil Borings/Screening Points 
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Progress 
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30days 
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16 days 
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896 days 

1 day 

1 day 
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Flgure Cl-1 
Maunabo Groundwater Contamination Site 

Project Schedule 

ID Task Name l I I 2006 2007 2008 12009 12010 
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60 Groundwater Screening 

_ 6_1_ Monitoring Well Installation and Development 

62 Source Area Investigation - Soil Sampling 

63 Gamma Logging 

64- Aquifer Testing 

as- Long-tenn Groundwater Level Monitoring 

--ss- Groundwater/Surface Water Interaction Evaluation 

---e7 Surface Water and Sediment Sampling 

---ee Monitoring Well Sampling - Round 1 

69 Monitoring Well Sampling - Round 2 

70 TASK 4 Sample Analysis 

71 4.1 Innovative Methods/Field Screening Sample Analysis (Not Applicable) 

72 4.2 Analytical Services Provided Via CLP or DESA 

'73 4.3 Non-Routine Analytical Services (Subcontracted Analytical Services) 

·----r.r- TASK 5 Analy1ical Support & Data Validation 

~ 5.1 Collect, Prepare and Ship Samples (Under Task 3) 

- 76 5.2 Sample Management 

'77 5.3 Data Validation 
178 TASK 6 Data Evaluation 

79 - 6.1 Data Usability Evaluation 

80 - 6.2 Data Reduction, Tabulation, and Evaluation 

81 6.4 Technical Memorandum 

82 Data Evaluation Summary Report 

83- TASK 7 Assessment of Risk 

~ 7.1 Baseline Risk Assessment (Human Health) 

F 1i8ii\s= l-- --- prepare Draft Risk' Asses·sm-enqHH) 

86 EPA Review of Draft Risk Assessment (HH) 

'87 Prepare Final Risk Assessment (HH) 

lee 7.2 Ecological Risk A .. essmenl (Screening Level) 

le9 Prepare Draft Ecological Risk Assessment 

90- EPA Review or Draft Ecological Risk Assessment 

91 Prepare Final Ecological Risk Assessment 

~ TASK 8 Treatability Study and Pilot Testing 

93 8.1 Literature Search 

94- TASK 9 Remedial Investigation Report 

95 Prepare Draft Rl Report 

96 EPA Review or Draft Rl Report 

---sr- Prepare Final Rl Report 

98 TASK 10 Remedial Alternative Screening 

99 Technical Memorandum 

--;oo-- TASK 11 Remedial Alternative Evaluation 

'"101 Technical Memorandum 

102 TASK 12 Feasibility Study Report 

·~ Prepare Draft FS Report 

''104 EPA Review of FS Report 

----w5 Prepare Final FS Report 

1 06- Proposed Plan 

I~ Draft Proposed Plan to ERRD, ORC. PR 

1---;os- Final Proposed Plan to Public 

109 Public Comment Period 

1---,--,o Public Comment Period 

1--f:r;-- Proposed Plan Public Meeting 

l--f12 Record of Decision 

I~ Draft ROD to ERRD, ORC, PR 
1"'114 Responsiveness Summary 
1---:r15 Final ROD For Signature 

~ TASK 16 Work Assignment Closeout 

~ Closeout 
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Appendix A 

Sampling Data Results from EPA SAT 2 Site Investigations 

CDM 
Final Work Plan 

R2-0000145



Sample Code 
Sample Name 
Sample Date 

Cas Rn Chemical Name Analytic Method Unit \\ 
(Group Code) (Group Descript ion) 
1-voa-w Volatile Organic Compounds 
75-69-4 Trichlorofluoromethane MCVOA(W) ug/1 
67-64-1 Acetone MCVOA(W) ug/1 
75-15-0 Carbon Disulfide MCVOA(W) ug/1 
75-09-2 Methylene Chloride MCVOA(W) ug/1 
67-66-3 Chloroform MCVOA(W) ug/1 
75-27-4 Bromodichloromethane MCVOA(W) ug/1 

Maunabo Wells 
December 2005 Field Blanks 
Volatile Organic Compounds 

MUW-PHP-RIN01 MUW-FEM-RIN02 

12/6/2005 121/2005 

10 u 10 u 
10 u 10 u 
10 u 10 u 
20 5 J 
10 u 2 j 

10 u 10 u 

MUW-JUA-RIN04 

12/8/2005 

10 u 
10 u 
10 u 
10 u 

2 J 
10 u 

MUW-PRB-RIN03 

12/9/2005 

10 u 
3 J 

10 UJ 
2 J 

10 u 
10 u 

2/21 /2008 
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Sample Code 
Sample Name 
Sample Date 

Cas Rn Chemical Name Analytic Method Unit\\ 
(Group Code) (Group Description) 
1-voa-w Volatile Organic Compounds 
75-69-4 Trichlorofluoromethane MCVOA(W) ug/1 
67-64-1 Acetone MCVOA(W) ug/1 
75-15-0 Carbon Disulfide MCVOA(W) ug/1 
75-09-2 Methylene Chloride MC VOA(W) ug/1 
67-66-3 Chloroform MCVOA(W) ug/1 
75-27-4 Bromodichloromethane MC VOA(W) ug/1 

Maunabo Wells 
December 2005 Field Blanks 
Volatile Organic Compounds 

MUW-BKG-RINOB MUW-IfliwT-RIN06 
Background 

12+12005 12/12/2005 

1 J 10 UJ 
10 u 10 u 

2 J 10 UJ 
2 J 10 
1 J 10 u 

10 u 10 u 

MUW-CAM-RIN05 

12/14/2005 

0.5 J 
10 u 

0.8 J 
12 

2 J 
0.3 J 

MUW-MSW-RIN07 

12/15/2005 

10 u 
10 UJ 
10 u 
10 
10 u 
10 u 

2/21/2008 
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Sample Code 
Sample Name 
Sample Date 

Cas Rn Chemical Name Analytic Method Unit \\ Depth 
(Group Code) (Group Description) 
1-voa-w Volatile Organic Compounds 
67-64-1 Acetone MCVOA(W) ug/1 
79-20-9 Methyl Acetate MCVOA(W) ug/1 
1634-04-4 Methyl tert-Butyl Ether MCVOA(W) ug/1 
71-43-2 Benzene MCVOA(W) ug/1 
108-87-2 Metylcyclohexane MCVOA(W) ug/1 
100-41-4 Ethylbenzene MCVOA(W) ug/1 
98-82-8 lsopropylbenzene MC VOA(W) ug/1 

Maunabo Wells 
December 2005 Groundwater 

Detections Only 

MUW-GS1-MW01 MUW-lS 1-MW02 

12/8/2005 12/ /2005 
5 to 1oft bgs 6 to 11 ft bgs 

44 25 
8 J -- - R 

14 7 J 
20 4 J 

5 J ---- u 
100 9 J 
290 52 

MUW-JUA-GW01 

12/8/2005 
8 to 12ft bgs 

--- u 
----- UJ 
-- u 
--- u 
----- u 
----- u 
-- u 

MUW-PRB-GW01 

12/9/2005 
12 to 16 ft bgs 

---- u 
----- UJ 
--- u 
----- u 
-- u 
---- u 
--- u 

2/21 /2008 
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Sample Code 
Sample Name 
Sample Date 

Cas Rn Chemical Name Analytic Method Unit \\ Depth 
(Group Code) (Group Description) 
1-voa-w Volatile Organic Compounds 
67-64-1 Acetone MCVOA(W) ug/1 
79-20-9 Methyl Acetate MCVOA(W) ug/1 
1634-04-4 Methyl tert-Butyl Ether MCVOA(W) ug/1 
71-43-2 Benzene MCVOA(W) ug/1 
108-87-2 Metylcyclohexane MCVOA(W) ug/1 
100-41-4 Ethylbenzene MCVOA(W) ug/1 
98-82-8 lsopropylbenzene MCVOA(W) ug/1 

Maunabo Wells 
December 2005 Groundwater 

Detections Only 

MUW-BKG-GW01 MUW-GS2-MW03 MUW-GS2-MW04 MUW-WWT-GW01 
Background 
12/12/2005 12/1212005 12/12/2005 12/13/2005 

8 to 12ft bgs 5 to 10ft bgs 6 to 11 ft bgs 12 to 16 ft bgs 

---~ u - ·-- u ---- u ----- u 
----- u -- u ---- u ----- u 
--- u ----- u ---- u --- u 
----- u ----- u --- u ---- u 
----·- u --- u ---- u ----- u 
--- u ---- U- u --- u 
--- u -- u ---- u ---- UJ 

2/21 /2008 
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Sample Code 
Sample Name 
Sample Date 

Cas Rn Chemical Name Analy1ic Method Unit \\ Depth 
(Group Code) (Group Description) 
1-voa-w Volatile Organic Compounds 
67-64-1 Acetone MCVOA(W) ug/1 
79-20-9 Methyl Acetate MC VOA(W) ug/1 
1634-04-4 Methyl tert-Butyl Ether MCVOA(W) ug/1 
71-43-2 Benzene MCVOA(W) ug/1 
108-87-2 Metylcyclohexane MCVOA(W) ug/1 
100-41-4 Ethylbenzene MCVOA(W) ug/1 
98-82-8 lsopropylbenzene MC VOA(W) ug/1 

Maunabo Wells 
December 2005 Groundwater 

Detections Only 

MUW-CAM-GW01 MUW-MSW-GW01 

12/1 4/2005 12h 5/2005 
16 to 20ft bgs 40 to 45ft bgs 

-- u --- UJ 
-- u - - UJ 
-- u --- u 
-- u ·--- u 
---- u --- u 
- u -- u 
- UJ - u 

2/21 /2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-PHP-S01 MUW-PHP-S02 MUW-PHP-S03 
Sample Name 
Sample Date 12/6/2005 12/6/2005 12/6/2005 
Unit\\ Depth 1.5 to 1.75 ft 1.5to1.7pft 1.5to1 .75ft 

ug/kg .......... R ----- R ----- R 
ug/kg ----- u ----- u ----- u 
ug/kg ----- UJ 9 j ---- UJ 

MUW-PHP-S04 

12/6/2005 
1.5 to 1.75 ft 

-- R 
----- UJ 
----- UJ 

MUW-PHP-SS01A 

12/6/2005 
16.5 to 16.75 ft 

---- UJ 
---- u 
-- u 

2/21/2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurf1ce Soils 

Detections Only 

Sample Code MUW-PHP-SS03A MUW-FEM-S01 
Sample Name 
Sample Date 12/6/2005 1217/2005 
Unit \\ Depth 21.5 to 21.75 ft 1.5td1 .75ft 

ug/kg --- R --- - UJ 
ug/kg -- UJ -·---- u 
ug/kg ----- UJ ---- u 

MUW-FEM-S02 MUW-FEM-S03 

1217/2005 1217/2005 
1.5 to 1.75 ft 1.5 to 1.75 ft 

---- UJ ----·- UJ 
---- u 2 j 

---- u ----- u 

2/21 /2008 
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MUW-FEM-S04 

12n12005 
1.5to1 .75ft 

--- UJ 
2 J 

--- u 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volati le Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-FEM-S04 -DUP MUW-FEM-SS01 A 
Sample Name MUW-FEM-S05 
Sample Date 12!7/2005 112/7/2005 
Unit \\ Depth 1.5to 1.75 ft 16 .. 5 to 16.75 ft 

ug/kg ---- UJ 2 J 
ug/kg ----- u 4 J 
ug/kg ---- u 8 J 

MUW-FEM-SS03A 

12/7/2005 
6.5 to 6.75 ft 

--- UJ 
--- u 
--- u 

MUW-JUA-S01 

12/8/2005 
1.5to1 .75ft 

----- UJ 
--·- u 
--- u 

2/21/2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71 -8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-JUA-S02 MUW-JUA-S03 
Sample Name 
Sample Date 12/8/2005 12/8/2005 
Unit \\ Depth 1.5 to 1.75ft 1.5 to 1.75 ft 

ug/kg ......... UJ --- UJ 
ug/kg ----- u ---- u 
ug/kg ----- u ----- u 

MUW-JUA-S04 MUW-JUA-SS01A 

12/8/2005 12/8/2005 
1.5to 1.75ft 5 to 5.25 ft 

---- UJ ---- UJ 
........... u ----- u 
----- u ---- u 

2/21 /2008 
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MUW-JUA-SS03A 

12/8/2005 
5.25 to 5.58 ft 

----- UJ 
----- u 
---- u 
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Cas Rn Chemical Name Analy1ic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-JUA-SS03A-DUP MUW-PRB-S01 
Sample Name MUW-JUA-SS038 
Sample Date 12/8/2005 12/9/2005 
Unit \\ Depth 5.25 to 5.58 ft 1.Sto1 .7Sft 

ug/kg ---- UJ --- UJ 
ug/kg ---- u --- u 
ug/kg ---- u --- UJ 

I 

MUW-PRB-S02 MUW-PRB-S03 

12/9/2005 12/9/2005 
1.S to 1.7Sft 1.Sto 1.7Sft 

--- UJ --- UJ 
----- u ---- u 
----- UJ .......... UJ 

2/21 /2008 
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MUW-PRB-S04 

12/9/2005 
1.Sto 1.7Sft 

---- UJ 
----- u 
---- UJ 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71 -8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofl uoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Mau nabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-PRB-SS01A MUW-PRB-SS03A 
Sample Name 
Sample Date 12/9/2005 12{9/2005 
Unit \\ Depth 5 to 5.25 ft 5 to 5.25 ft 

ug/k9 -- UJ --- UJ 
ug/kg ----- u ----- u 
ug/kg ---·-- UJ ---- UJ 

MUW-BKG-S01 MUW-BKG-S02 
Background Background 
12/12/2005 12/12/2005 

1.5to 1.75ft 1.5to1.75ft 

---- UJ --- UJ 
----- UJ ----- UJ 
-- u 17 J 

2/21/2008 
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MUW-BKG-S03 
Background 
12/12/2005 

1.5to1 .75ft 

-- UJ 
---- UJ 

14 J 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatil e Organic Compounds 
75-71-8 Dich lorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-BKG-S04 MUW-BKG-SS01A 
Sample Name Background Background 
Sample Date 12/12/2005 12/12/2005 
Unit\\ Depth 1.5to 1.75ft 4.33 to 4.67 ft 

ug/kg ·---- UJ ----- UJ 
ug/kg ----- UJ ----- UJ 
ug/kg ----- u 22 J 

MUW-BKG-SS03A MUW-AUB-01 
Background 
12/12/2005 12/13/2005 

4.42 to 4.67 ft 0 to 3 in 

----- UJ ----- UJ 
---·-- UJ ---- UJ 
----- u ----·- UJ 

2/21 /2008 
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MUW-WWT-S01 

12/13/2005 
1.5 to 1.75 ft 

---- UJ 
----- UJ 
---- UJ 

R2-0000157



Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 
I 

Sample Code MUW-WWT-S02 MUW-WWT-S03 
Sample Name 12/13~2005 Sample Date 12/13/2005 

Cas Rn Chemical Name Analytic Method Unit \\ Depth 1.5to1 .75ft 1.5 to p5 ft 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) ug/kg -- - UJ ---- UJ 
75-69-4 Trichlorofluoromethane MC VOA(LS) ug/kg ---·-- UJ ----- UJ 
67-64-1 Acetone MC VOA(LS) ug/kg ----- UJ ----- UJ 

MUW-WWT-S04 

12/13/2005 
1 . 67 to 1 . 92 ft 

---- UJ 
--- UJ 
--- UJ 

MUW-WWT-SS01A 

12/13/2005 
6 to 6.25 ft 

---- UJ 
---- UJ 

3 J 

2/21 /2008 
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Maunabo Wells 
October 2005 Groundwater Sam~les 

Detections Only I 

Sample Code MUW-GW01 MUW-GW02 
Sample Name 
Sample Date 10/25/2005 10/25/2005 

Cas Rn Chemical Name Analytic Method Unit\\ Depth to to 

4-p/pcbs-w Pesti cides/PCBs 
319-86-8 delta-BHC MC PEST(W) ug/1 -- u -·--- u 
58-89-9 gamma-BHC (Lindane) MC PEST(W) ug/1 ----- u ----- u 
60-57-1 Dieldrin MC PEST(W) ug/1 ----- u -·--- u 
50-29-3 4,4'-DDT MC PEST(W) ug/1 ---- u ----- u 
7421-93-4 Endrin aldehyde MC PEST(W) ug/1 - u ---·-- u 
5103-74-2 gamma-Chlordane MC PEST(W) ug/1 -- u ----- u 

MUW-GW03 

10/25/2005 
to 

--- u 
---- u 

0.002 J 
----- u 
- u 
--- u 

MUW-GW04 

10/25/2005 
to 

--- u 
----- u 
---- u 
---- u 

0.001 J 
---- u 

2/2 1/2008 
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EPA Primary Drinking Water MCLs 1 of 4 

EPA Primary 
Drinking Water 

MCLs * ** 

CAS No. COMPOUND NAME UNITS 

75-71-8 DICHLORODIFLUOROMETHANE ug/1 NA 
74-87-3 CHLOROMETHANE ug/1 NA 
75-01-4 V INYL CHLORIDE ug/1 2 
74-83-9 BROMOMETHANE ug/1 NA 
75-00-3 CHLOROETHANE ug/1 NA 
1634-04-4 METHYL-TERT-BUTYL-ETHER ug/1 NA 
75-15-0 CARBON DISULFIDE ug/1 NA 
78-93-3 2-BUTANONE ug/1 NA 
67-64-1 A CETONE ug/1 NA 
75-69-4 TRICHLOROFLUOROMETHANE ug/1 NA 
75-35-4 1, 1-DICHLOROETHENE ug/1 7 
76- 13-1 1,1 ,2-TRICHLOR0-1 ,2,2-TRIFLUOROETHANE ug/1 NA 
75-09-2 METHYLENE CHLORIDE ug/1 5 
156-60-5 1 ,2-TRANS-DICHLOROETHYLENE ug/1 100 
75-34-3 1 ,1 -DICHLOROETHANE ug/1 NA 
67-66-3 CHLOROFORM ug/1 NA 
74-97-5 BROMOCHLOROMETHANE ug/1 NA 
71-55-6 1,1, 1-TRICHLOROETHANE ug/1 200 
110-82-7 CYCLOHEXANE ug/1 NA 
56-23=5 CARBON TETRP\CHLORIEJI: ug/1 5 r----
107-06-2 1 ,2-DICHLOROETHANE ug/1 5 
71-43-2 BENZENE ug/1 5 
79-01 -6 TRICHLOROETHYLENE l!9ll 5 
78-87-5 1 ,2-DICHLOROPROPANE ug/1 5 
108-1 0-1 4-M ETHYL -2-PENT AN ONE ug/1 NA 
127-18-4 TETRACHLOROETHYLENE ug/1 5 
156-59-2 1 ,2-cis-DICHLOROETHENE ug/1 70 
75-27-4 BROMODICHLOROMETHANE ug/1 NA 
10061-02-6 Trans 1 ,3-DICHLOROPROPENE ug/1 NA 
108-88-3 TOLUENE ug/1 1000 
10061 -01 -5 cis 1 ,3-DICHLOROPROPENE ug/1 NA 
591-78-6 2-HEXANONE ug/1 NA 
79-00-5 1,1 ,2-TRICHLOROETHANE ug/1 5 
124-48-1 DIBROMOCHLOROMETHANE ug/1 NA 
106-93-4 1 ,2-DIBROMOETHANE ug/1 0.05 
108-90-7 CHLOROBENZENE ug/1 100 
100-41 -4 ETHYLBENZNE ug/1 700 
1330-20-7 m+p-XYLENES ug/1 10000 
95-47-6 o-XYLENE ug/1 10000 
100-42-5 STYRENE ug/1 100 
98-82-8 ISOPROPYL BENZENE ug/1 NA 
75-25-2 BROMOFORM ug/1 NA 
79-34-5 1,1 ,2,2-TETRACHLOROETHANE ug/1 NA 
96-12-8 1 ,2-DIBROM0-3-CHLOROPROPANE ug/1 0.2 
100-52-7 BENZALDEHYDE ug/1 NA 
108-95-2 PHENOL ug/1 NA 
11 1-44-4 BIS (2-CHLOROETHYL) ETHER ug/1 NA 
95-57-8 2-CHLOROPHENOL ug/1 NA 
541-73-1 1 ,3-DICHLOROBENZENE ug/1 600 
106-46-7 1 ,4-DICHLOROBENZENE ug/1 75 
95-50-1 1 ,2-DICHLOROBENZENE ug/1 NA 
95-48-7 2-METHYLPHENOL ug/1 NA 

MCL-Table.xls 2/21/2008 
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EP !\ Primary Drinking Watt:r MCLs 2 of 4 

EPA Primary 
Drinking Water 

MCLs ••• 
CAS No. COMPOUND NAME UNITS 

108-60-1 2, 2' -oxybis ( 1-Ch loropropane) ug/1 NA 
98-86-2 ACETOPHENONE ug/1 NA 
106-44-5 4 METHYLPHENOL ug/1 NA 
621 -64-7 N-N ITROSO-D I-N-PRO PY LAM IN E ug/1 NA 
67-72-1 HEXACHLOROETHANE ug/1 NA 
98-95-3 NITROBENZENE ug/1 NA 
78-59-1 ISOPHORONE ug/1 NA 
88-75-5 2-NITROPHENOL ug/1 NA 
105-67-9 2,4-DIMETHYLPHENOL ug/1 NA 
111-91 -1 BIS (2-CHLOROETHOXY) METHANE ug/1 NA 
120-83-2 2,4-DICHLOROPHENOL ug/1 NA 
120-82-1 1 ,2,4-TRICHLOROBENZENE ug/1 70 
91-20-3 NAPHTHALENE ug/1 NA 
106-47-8 4-CHLOROANILINE ug/1 NA 
87-68-3 HEXACHLOROBUTADIENE ug/1 NA 
105-60-2 CAPROLACTAM ug/1 NA 
59-50-7 4-CHLOR0-3-METHYLPHENOL u g/1 NA 
91-57-6 2-METHYLNAPHTHALENE ug/1 NA 
77-47-4 HEXACHLOROCYCLOPENTADI ENE u g/1 50 
88-06-2 2,4,6-TRICHLOROPHENOL ug/1 NA 
95-95-4 2,4 ,5-TRICHLOROPHENOL ug/1 NA 
92-52-4 1,1 '-BIPHENYL ug/1 NA 
91 -58-7 2-CHLORONAPHTHALENE ug/1 NA 
88-74-4 2-NITROANILINE ug/1 NA 
131-11-3 DIMETHYLPHTHALAL TE ug/1 NA 
208-96-8 ACENAPHTHYLENE ug/1 NA 
606-20-2 2,6-DINITROTOLUENE ug/1 NA 
99-09-2 3-NITROANI LINE ug/1 NA 
83-32-9 ACENAPHTHENE ug/1 NA 
51-28-5 2,4-DIN ITROPHENOL ug/1 NA 
100-02-7 4-NITROPHENOL ug/1 NA 
132-64-9 DIBENZOFURAN ug/1 NA 
121-14-2 2,4-DINI TROTOLUENE ug/1 NA 
84-66-2 DIETHYLPHTHALATE ug/1 NA 
7005-72-3 ~CHLOROPHENYGPHENYLETHER ug/1 NA 
86-73-7 FLUORENE ug/1 NA 
100-01-6 4-NITROANILINE ug/1 NA 
534-52-1 4,6-DINITR0-2-METHYLPHENOL ug/1 NA 
86-30-6 N-NITROSODIPHENYLAMINE ug/1 NA 
101 -55-3 4-BROMOPHENYL-PHENYLETHER ug/1 NA 
11 8-74-1 HEXACHLOROBENZENE ug/1 1 
1912-24-9 ATRAZINE ug/1 NA 
87-86-5 PENTALCHLOROPHENOL ug/1- 1 
85-01-8 PHENANTHRENE ug/1 NA 
120-12-7 ANTHRACENE ug/1 NA 
86-74-8 CARBAZOLE ug/1 NA 
84-74-2 0 1-N-BUTYLPHTHALA TE ug/1 NA 
206-44-0 FLUORANTHENE ug/1 NA 
129-00-0 PYRENE ug/1 NA 
85-68-7 BUTYLBENZYLPHTHALATE ug/1 NA 
91-94-1 3,3'-DICHLOROBENZIDINE ug/1 NA 

MCL-Table.xls 2/21/2008 
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El'/\ l'rimary Drinking Water MCJ.s 3 of 4 

EPA Primary 
Drinking Water 

MCLs ••• 

CAS No. COMPOUND NAME UNITS 

56-55-3 BENZO(A)ANTHRACENE ug/1 NA 
218-01-9 CHRYSENE ug/1 NA 
117-81-7 BIS (2-ETHYLHEXYL) PHTHALATE ug/1 6 
117-84-0 DI-N-OCTYLPHTHALATE ug/1 NA 
205-99-2 BENZO(B)FLUORANTHENE ug/1 NA 
207-08-9 BENZO(K) FLUORANTHENE ug/1 NA 
50-32-8 BENZO(A)PYRENE UQ/1 0.2 
193-39-5 INDENO (1 ,2,3-CD) PYRENE ug/1 NA 
53-70-3 DIBENZO (A, H) ANTHRACENE UQ/1 NA 
191 -24-2 BENZO (G,H,I) PERYLENE ug/1 NA 
319-84-6 ALPHA-BHC ug/1 NA 
319-85-7 BETA-BHC ug/1 NA 
319-86-8 DELTA-BHC ug/1 NA 
58-89-9 LINDANE, TOTAL ug/1 0.2 
76-44-8 HEPTACHLOR ug/1 0.4 
309-00-2 ALDRIN ug/1 NA 
1024-57-3 HEPTACHLOR EPOXIDE ug/1 0.2 
959-98-8 ENDOSULFAN I ug/1 NA 
60-57-1 DIELDRIN ug/1 NA 
72-55-9 4,4'-DDE ug/1 NA 
72-20-8 ENDRIN, TOTAL ug/1 2 
33213-65-9 ENDOSULFAN II ug/1 NA 
72-54-8 4,4'-DDD ug/1 NA 
1031-07-8 ENDOSULFAN SULFATE ug/1 NA 
50-29-3 4,4'-DDT ug/1 NA 
72-43-5 METHOXYCHLOR uq/1 40 
53494-70-5 ENDRIN KETONE ug/1 NA 
7421-93-4 ENDRIN ALDEHYDE ug/1 NA 
5103-71-9 ALPHA-CHLORDANE ug/1 2 
5103-74-2 GAMMA-CHLORDANE ug/1 2 
8001 -35-2 TOXAPHENE ug/1 3 
1267 4-11 -2 AROCLOR-1016 ug/1 0.5 
11104-28-2 AROCLOR-1221 ug/1 0.5 
11141-16-5 AROCLOR-1232 ug/1 0.5 
53469-21-9 AROCLOR-1242 ug/1 0.5 
12672-29-6 AROCLOR-1248 ug/1 0.5 
11097-69-1 AROCLOR-1254 ug/1 0.5 
11096-82-5 AROCLOR-1260 ug/1 0.5 
7429-90-5 ALUMINUM ug/1 NA 
7440-36-0 ANTIMONY UQ/1 6 
7440-38-2 ARSENIC ug/1 50 
7440-39-3 BARIUM ug/1 2000 
7440-41 -7 BERYLLIUM ug/1 4 
7440-43-9 CADMIUM ug/1 5 
7440-70-2 CALCIUM ug/1 NA 
7440-47-3 CHROMIUM ug/1 100 
7440-48-4 COBALT ug/1 NA 
7440-50-8 COPPER ug/1 1300 
7439-89-6 IRON UQ/1 NA 
7439-92-1 LEAD ug/1 15 
7439-95-4 MAGNESIUM UQ/1 NA 

MCL-Table.xls 2121/2008 
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I ~PA Primary Drinking Wato.:r MCLs 4 of 4 

EPA Primary 
Drinking Water 

MCLs *** 
CAS No. COMPOUND NAME UNITS 

7439-96-5 MANGANESE ug/1 NA 
7439-97-6 MERCURY ug/1 2 
7440-02-0 NICKEL ug/1 NA 
7440-09-7 POTASSIUM ug/1 NA 
7782-49-2 SELENIUM ug/1 50 
7440-22-4 SILVER ug/1 NA 
7440-23-5 SODIUM ug/1 
7440-28-0 THALLIUM ug/1 2 
7440-62-2 VANADIUM ug/1 NA 
7440-66-6 ZINC ug/1 NA 
57-12-5 CYANIDE ug/1 200 

*** From EPA Primary Drinking Water Standards (Web Page), EPA 81 0-F-94-001 , December 1999 

------

MCL-Table.xls 2/21/2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-WWT-SS03A MUW-CAM-S01 
Sample Name 
Sample Date 12/13/2005 121r 412oo5 
Unit \\ Depth 6 to 6.25 ft 1.5 to 1.75 ft 

ug/kg -··--- UJ ---- UJ 
ug/kg ---- UJ 2 J 
ug/kg ----- UJ ----- UJ 

MUW-CAM-S02 MUW-CAM-S03 

12/14/2005 12/14/2005 
1.5to1 .75ft 1.5 to1 .75ft 

---- UJ ---- UJ 
---- u ---- u 
---- UJ ----·- UJ 

2/21/2008 
Page9 

MUW-CAM-S04 

12/ 14/2005 
1.5 to 1.75 It 

--- UJ 
----- u 
----- UJ 
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Maunabo Wells 
December 2005 Surface and Subsurfaye Soils 

Detections Only J 

Sample Code MUW-CAM-SS01 A MUW-CAM-SS03A 
Sample Name 
Sample Date 12/14/2005 12(14/2005 

Cas Rn Chemical Name Analytic Method Unit\\ Depth 5.42 to 5.67 ft 5.42 to 5.67 ft 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) ug/kg ·--- UJ 2 j 

75-69-4 Trichlorofluoromethane MC VOA(LS) ug/kg 2 j 3 j 

67-64-1 Acetone MC VOA(LS) ug/kg ---- UJ 18 J 

MUW-MSW-S01 

12/1 5/2005 
1.5 to 1.75 ft 

--- u 
----·- u 
--- UJ 

MUW-MSW-S03 

12/15/2005 
0.42 to 0.67 ft 

---- u 
----- u 
---- UJ 

2/21 /2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-s Volatile Organic Compounds 
75-71-8 Dichlorodifluoromethane MC VOA(LS) 
75-69-4 Trichlorofluoromethane MC VOA(LS) 
67-64-1 Acetone MC VOA(LS) 

Maunabo Wells 
December 2005 Surface and Subsurface Soils 

Detections Only 

Sample Code MUW-MSW-S04 MUW-MSW-S04-DUP 
Sample Name MUW-MSW-S05 
Sample Date 12/15/2005 12/15/2005 
Unit \\ Depth 0.5 to 2.5 in 0.5 to 2.5 in 

ug/kg .......... u --- u 
ug/kg ........... u --- u 
ug/kg --- UJ ---- UJ 

MUW-MSW-SS04 

12/15/2005 
9.5 to 9.75 ft 

---- u 
----- u 

34 J 

2/21/2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-voa-w Volatile Organic Compounds 
75-35-4 1, 1-Dichloroethene MCVOA(W) 
76-13-1 1,1 ,2-Trichloro-1 ,2,2-trifl uoroethane MCVOA(W) 
67-64-1 Acetone MCVOA(W) 
1634-04-4 Methyl tert-Butyl Ether MCVOA(W) 
156-59-2 cis-1 ,2-Dichloroethene MCVOA(W) 
79-01-6 T richloroethene MCVOA(W) 
75-27-4 Bromodichloromethane MCVOA(W) 
127-18-4 Tetrachloroethene MCVOA(W) 
124-48-1 Dibromochloromethane MCVOA(W ) 
75-25-2 Bromoform MCVOA(W) 

Maunabo Wells 
October 2005 Groundwater Samples 

Detections Only 

Sample Code MUW-DW05 MUW-DW05-DUP 
Sample Name MUW-DW06 
Sample Date 10/25/2005 10/25/2005 
Unit \\ Depth to to 

ug/1 0.17 J 0.15 J 
U911 5.9 5.5 
ug/1 4.8 J 4.8 J 
ug/1 0.75 0.74 
ug/1 1.8 J 1.8 
u9/l 0.54 0.52 
ug/1 --- u -- u 
ug/1 3.1 2.9 
ug/1 -- u - u 
ug/1 --- u -- u 

MUW-DW07 MUW-DW08 

10/25/2005 10/25/2005 
to to 

0.19 J 0.64 
5.9 0.29 J 
5.3 ---- u 

0.75 -- u 
1.9 - u 

0.54 ---- u 
0.18 J 0.19 J 

3.1 0.17 J 
0.6 0.46 J 

0.86 0.46 J 

MUW-DW09 

10/25/2005 
to 

0.61 
-- u 
---- u 
-- u 
-- u 
-- u 

0.2 J 
- u 

0.4 J 
0.37 J 

2/21 /2008 
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Cas Rn Chemical Name Analytic Method 

2-sv-1-w Semi-Volatile Organic Compounds 
105-60-2 Caprolactam MC SVOA(W) 
84-74-2 Di-n-butylphtha late MC SVOA(W) 
117-81-7 bis(2-Ethylhexyl) phthalate MC SVOA(W) 

Maunabo Wells 
October 2005 Groundwater Samp es 

Detections Only 

Sample Code MUW-DW05 MUW-DW05-DUP 
Sample Name MUW-DW06 
Sample Date 10/25/2005 10/25/2005 
Unit \\ Depth to to 

ug/1 .......... u ----- u 
ug/1 ---- u - - - u 
ug/1 ---- u -- - u 

MUW-DW07 MUW-DW08 

10/25/2005 10/25/2005 
to to 

---- u ----- u 
----- u ---- u 
----- u ----- u 

MUW-DW09 

10/25/2005 
to 

--- u 
----- u 
--- u 

2/21/2008 
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Maunabo Wells 
October 2005 Groundwater Samples 

Detections Only 

Sample Code MUW-DW05 MUW-DWD5-DUP 
Sample Name MUW-DW06 
Sample Date 10/25/2005 10/25/2005 

Cas Rn Chemical Name Analytic Method Unit \\ Depth to to 

4-p/pcbs-w Pesticides/PCBs ~. 011 319-86-8 delta-BHC MC PEST(W) ug/1 0.011 J JN 
58-89-9 gamma-BHC (Lindane) MC PEST(W) ug/1 -·---- u 

Or039 ~ 
60-57-1 Dieldrin MC PEST(W) ug/1 ----- u ---
50-29-3 4,4'-DDT MC PEST(W) ug/1 ----- u 0.0012 J 
7421-93-4 Endrin aldehyde MC PEST(W) ug/1 --- u - u 
5103-74-2 gamma-Chlordane MC PEST(W) ug/1 ---- u - u 

MUW-DW07 MUW-DW08 

10/25/2005 10/25/2005 
to to 

----- u ---·- R 
----- u ---- u 
---- u --- u 
---- u ---- u 
--- u 0.0019 J 
-- u 0.0011 J 

MUW-DW09 

10/25/2005 
to 

- u 
---·-·- u 
-- u 
- ·-·-- u 
- u 
- u 

2/21 /2008 
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Cas Rn Chemical Name Analytic Method 

5-lnorg-W Inorganic Analytes 
7440-70-2 Calcium C200.7 
7440-50-8 Copper C200.7 
7439-89-6 Iron C200.7 
7439-95-4 Magnesium C200.7 
7439-96-5 Manganese C200.7 
7440-02-0 Nickel C200.7 
7440-23-5 Sodium C200.7 
7440-62-2 Vanadium C200.7 
7440-66-6 Zinc C200.7 

Maunabo Wells 
October 2005 Groundwater Samp11s 

Detections Only 

Sample Code MUW-DWOS MUW-DWOS-DUP 
Sample Name MUW-DW06 
Sample Date 10/25/2005 10/25/2005 
Unit \\ Depth to to 

ug/1 68800 6[500 
ug/1 215 222 
ug/1 ----- u -·----

31~0~ ~ ug/1 34600 
ug/1 5.3 J 
ug/1 - u - u 
ug/1 74500 73100 
ug/1 16.3 J 16.2 J 
ug/1 ---- u --- u 

MUW-DW07 MUW-DWOB 

10/25/2005 10/25/2005 
to to 

67900 43100 
257 11 1 

----- u --·--- u 
34300 19400 

2.4 J 0.92 J 
-- u - u 

74300 36300 
14.2 J 12.3 J 

-·--- u - -- u 

MUW-DW09 

10/25/2005 
to 

42500 
212 

-- u 
19100 

1.4 J 
1.7 J 

35000 
12.4 J 

- u 

2/21 /2008 
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Cas Rn Chemical Name Analytic Method 
(Group Code) (Group Description) 
1-v oa-w Volatile Organic Compounds 
75-35-4 1, 1-Dichloroethene MC VOA(W) 
76-13-1 1,1 ,2-Trichloro-1 ,2,2-trlfluoroethane MCVOA(W) 
67-64-1 Acetone MCVOA(W ) 
1634-04-4 Methyl tert-Butyl Ether MCVOA(W) 
156-59-2 cis-1 ,2-Dichloroethene MCVOA(W) 
79-01-6 Trich loroethene MCVOA(W) 
75-27-4 Bromodichloromethane MCVOA(W ) 
127-18-4 Tetrachloroethene MCVOA(W) 
124-48-1 Dibromochloromethane MC VOA(W) 
75-25-2 Bromoform MCVOA(W ) 

Maunabo Wells 
October 2005 Groundwater Samples 

Detections Only 

Sample Code MUW-GW01 MUW-GW02 
Sample Name 
Sample Date 10/25/2005 1 0/25/20015 
Unit \\ Depth to to 

ug/1 ----- u --- u 
ug/1 5.7 ---- u 
ug/1 4.9 j ---- u 
ug/1 0.75 ---- u 
ug/1 1.7 --- u 
ug/1 0.45 j --·- u 
ug/1 ---- u --- u 
ug/1 4 - - u 
ug/1 ----- u - u 
ug/1 ---- u -- u 

MUW-GW03 

10/25/2005 
to 

----- u 
----- u 
---·-- u 
----- u 
---- UJ 
---·- u 
---- u 
- u 
--- u 
--- u 

MUW-GW04 

10/25/2005 
to 

0.59 
----- u 
---- u 
----- u 
--- u 
-- u 
--- u 
-- u 
- u 
- u 

2/2 1/2008 
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Maunabo Wells 
October 2005 Groundwater Samples 

Detections Only I 
Sample Code MUW-GW01 MUW-GW02 
Sample Name 
Sample Date 10/25/2005 1 0/25/20015 

:as Rn Chemical Name Analytic Method Unit \\ Depth to to 

2-sv-1-w Semi-Volatile Organic Compounds 
105-60-2 Caprolactam MC SVOA(W) ug/1 --- u 0.3 J 
84-74-2 Di-n-butylphthalate MC SVOA(W) ug/1 ---- u ---- u 
117-81 -7 bis(2-Ethylhexyl) phthalate MCSVOA(W) ug/1 ----- u ---- u 

MUW-GW03 

10/25/2005 
to 

- u 
2.4 J 
6.5 

MUW-GW04 

10/25/2005 
to 

--~·- u 
----- u 
--- u 

2/21/2008 
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